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MICROSCOPES 


MODELS... 
proving the most logical and 
versatile design all fields the biological 
sciences, whether for complex research 
studies for routine lab analyses. 
IDEAL FOR TISSUE CULTURES 
HANGING-DROP TECHNIQUES 
GENERAL MICROSCOPY 
Bec 
Bio. 
a 
phy 
tenc 
inte 


Beai 
MODEL MIC MODEL PH-BMIC MODEL BU-13 men 
illus 
cal 
INVERTED LABORATORY AND RESEARCH MODELS CAMERA-MICROSCOPES 
‘ 
Brightfield Laboratory Models: Phase Research Models: microscope for visual examination, 
jectives 5X, 10X, 40X, 100X (oil); eyepieces 5X, 10X, 20X, 40X, 100X (oil) both bright and dark- turret. Accessory attachments for 35mm logic 
15X; ample height adjustment eyepieces 5X, 10X, 15X; high inten- and movie cameras. Low-power also 
nator for even large culture bottles; $409 sity Koehler-type intensity trans- available. Needs only table space 
built-in base transformer. phase turret condenser with aperture 
BINOCULAR MODEL BMIC. Binocular version Brightfield Research Models: 
MODEL Binocular MONOCULAR MODEL Same objectives 
plus built-in $1012. visual eyepieces Model BR-MIC. $1195. 
Brightfield Research Models: MODEL BU-12. Binocular 
MONOCULAR MODEL BR-MIC. Five brightfield ob- include optics, cabinets, filters, special Model $1379. 


jectives 5X, 10X, 20X, 40X, 100X (oil); eyepieces 5X, petri dishes, and basic accessories. The 
10X, rack and pinion condenser mechanism with Phase Research Models: 


individual centering adjustments for condenser and ai 
illuminator; elevating compartment provides $545 binocular models and available accessory MONOCULAR MODEL U-13. Same phase objectives, 


handy storage for accessories. lars. dates 35mm. turret condenser, and 
BR-MIC, with camera mechanism. $745. Both available extra cost. Model $1580. 
Only UNITRON Inverted Microscopes Offer ALL These Advantages 
chambers and micro-manipulators unobstructed stage for 
ated ophcs specal dishes observation NEEDHAM STREET NEWTON HIGHLANDS 61, MASS. 
cultures even highest power oil immersion objective 
graduated mechanical stage accessory camera attach- like try UNITRON Model absolutely free for ten 
ments long working distance 40X objective and other days with Send details. 
accessories also available [_] Send your complete catalog 60-U 
ASK FOR FREE 10-DAY TRIAL. You the judge 
your own lab. Select the model you want. Then fill out and 
mail the coupon. Microscopes sent and returned our 
expense. You assume obligation. you want more ADDRESS 
data these and other UNITRON microscopes, use coupon city ZONE STATE 


Vital links the chain 


monograph 
Woodbury and Towe—NEUROPHYSIOLOGY 


Because the unusual interest neurologists, psychiatrists, 
psychologists, etc. the neurophysiology chapters the 
18th Edition Ruch and Fulton’s Medical Physiology and 
Biophysics this portion the book has been reprinted 
separate 500-page monograph. the parent volume, 
physiology presented “in depth”, subjecting the laws 
physics, mathematics and physical chemistry. Coverage ex- 
tends from the physics the neuron the physiological 
interpretation signs and symptoms neurologic disease. 
Discussions the higher levels the nervous system stress 
functional anatomy elucidated physiological means. 


line with recent studies the relationship between phys- 
iology and psychology, the authors have included chapter 
the neurophysiology emotion and motivation. Other 
topics include: special properties nerve trunks and tracts; 
spinal reflexes and synaptic transmission; pontobulbar control 
posture and orientation space; neural basis somatic 
sensation. 


Reprinted from the 18th Edition Ruch and Fulton’s Medical Physiology 
and Biophysics. THEODORE RUCH, Ph.D., Professor and Executive 
Officer; HARRY PATTON, Ph.D., M.D., Professor; WALTER 
BURY, Ph.D., Associate Professor. All of the Department of Physiology 
and Biophysics of the University of Washington School of Medicine. 
521 pages, 10”, with 307 illustrations. $10.00 


new atlas! 


STAGES HUMAN DEVELOPMENT BEFORE BIRTH 


Beautifully depicts the levels pre-natal growth and develop- 
ment from the unicellular level until birth. With enlarged 
illustrations rare microscopical preparations 
cal specimens, the author reconstructs the development the 
embryo, giving you valuable insight into the early functioning 
human organisms. Fascinating new discoveries the field 
kinetic anatomy are discussed the author. The book 
logically organized body regions, with chapter divisions 
also made this same topographical basis. Material ar- 


ranged easy-to-use format—illustrations appear right- 
hand pages; text the left. The text run bilingually 
two columns—one German and one English. find 
chapters on: fertilized ova the oviduct; blastocysts the 
uterus; stages placentation; anlagen embryos; and studies 
the organs human embryos—head, neck, dorsum, lateral 
trunk wall and extremities, etc. 


BLECHSCHMIDT, M.D., Professor Anatomy and Director the 
Institute of Anatomy, University. of Gottingen, Germany. 684 pages, 
10”, with 579 illustrations. $23.00 New! 


New (2nd) Edition! 
Prosser and ANIMAL PHYSIOLOGY 


brand new edition famous work the subject 
animal physiology. this completely rewritten New (2nd) 
Edition find wealth vital information every 
facet animal body functions. Organized functional 
than phylogenetic basis, this unique volume has been 
carefully indexed, making easy find specific animals and 
environments. find complete study the interaction 
environments and organisms, and comprehensive treatment 
the effector and integrative systems. Evolutionary relation- 
ships various kinds animals are clearly delineated, in- 
cluding discussions how particular characteristics serve 


their functional and environmental requirements. Contents 
chapters on: Water: Osmotic Balance—Inorganic Ions 
and Digestion—Nitrogen Excretion— 
Oxygen: Respiration and Metabolism—Respiratory Functions 
Body Fluids—Temperature—Circulation Body Fluids— 
Photoreception—Muscle and Electric Organs—Biolumines- 
cence—Nervous Mechanisms—Cilia— 
Chromatophores—etc. 


FRANK BROWN, JR., Professor Biology, Northwestern University. 
688 pages, 6%” x 10”, with 278 illustrations. $15.50. 

New (2nd) Edition! 


Gladly sent teachers approval 
SAUNDERS COMPAN 


West Washington Square 


Philadelphia Pa. 


AIBS Bulletin October 1961 


| 
d & 4 J 
a 
4 


AMERICAN 


OFFICERS 


Tracy SONNEBORN 
President 


BERNARD MEYER 
Vice-President 


MEMBER SOCIETIES 


CULLINAN 
Secretary-Treasurer 


Cox 
Director 


GOVERNING BOARD 


American Academy Microbiology.................... Roger Reid 


American Bryological Society.... 
American Physiological Society... 


American Phytopathological Society............. George McNew 
American Society for Horticultural Science....Freeman Howlett 
American Society Human Genetics.............. Karl Stiles 


American Society Ichthyologists Herpetologists....R. Zweifel 


American Society Naturalists 


American Society Parasitologists.............. Arthur Walton 
American Society Plant Physiologists.............. Meyer 
American Society Plant Taxonomists............ Reed Rollins 


American Society 
Botanical Society America, Inc 


Conference Biological Editors 


Ecological Society America.... 
Entomological Society America 
Genetics Society America...... 
Mycological Society America... 


National Association Biology Teachers......... Dorothy Matala 


Phi Sigma Society.............. 
Poultry Science Association...... 
Society for Industrial Microbiology 


Society for the Study Development and Growth. .Clifford Grobstein 


AFFILIATE SOCIETIES 


American Association Anatomists 
American Association Bioanalysts 


American Electroencephalographic Society 


American Fern Society, Inc. 

American Fisheries Society 

American Genetic Association 

American Ornithologists’ Union 

American Society Agronomy 

American Society Animal Production 

American Society Limnology and 
Oceanography, Inc. 

Americar Society Mammalogists 

American Society Microbiology 

Association Official Seed Analysts 

Association Southeastern Biologists 

Biological Photographic Association 

International Association for Dental 
Research 

Society American Foresters 

Society for Experimental Biology and 
Medicine 

Society Protozoologists 

Society for the Study Evolution 

Society Systematic Zoology 

The Wildlife Society 

Wildlife Disease Association 


AIBS Bulletin October 1961 


ASSOCIATES 


The American Tobacco Company 
Difco Laboratories 

Falcon Plastics Company 

Institute for Scientific Information 
General Biological Supply House 
Hercules Powder Company 

Hoffman Roche, Inc. 

Holt, Rinehart and Winston, Inc. 

Lilly Research Laboratories 

Merck Sharp Dohme 

Monsanto Chemical Company 

Mosby Company 

Charles Pfizer Company, Inc. 
Professional Tape Company 

Schering Corporation 

Squibb Institute for Medical Research 
The Norwich Pharmacal Company 
Ivan Sorvall, Inc. 

Upjohn. Company 

Ward’s Natural Science Establishment 


INSTITUTE BIOLOGICAL 


MAJOR ACTIVITIES 


Conferences and Meetings 
JOHN OLIVE 


Deputy Executive 


Annual Meetings Biological 
Societies 

Advisory Committees 

Conferences 

Symposia 

Consultants 

Placement Service 


Fiscal Services 

MILDRED ERICKSON 
Business Manager 


Fiscal Management 

Cooperative Accounting Services 
for Biological Societies 

Subscriptions 


Membership Activities 


Membership List Maintenance 
National Register Scientific 
and Technical Personnel 


Biology News Bureau 


HAROLD OSBORNE 
Director 


AIBS Newsletter 
Information Services 


Press Relations 
Public Relations 


Educational Activities 


HITCHCOCK 
Acting Director 


Biological Sciences Curriculum 

Study—Arnold Grobman, 
Project Director 

Secondary School Biological 
Sciences Film Series— 
Robert Leisner, 
Administrator 

Visiting Biologists Program 

Career Information 


Publications 
Director 


AIBS Bulletin 
Quarterly Review Biology 
Translations Soviet 
Biological Journals 
Translations Soviet 
Biological Monographs 
Symposium Series 
Cooperative Redactory Services 
for Biological Journals 
Advertising Services 


Swanson 

Stevenson 


vices 


ulum 


B\MERICAN INSTITUTE OF BIOLOGICAL SCIENCES 


noo P STREET, NW, WASHINGTON 6, D. C. 
Board......... RALPH CLELAND 


Publications. .FRANCIS HARWOOD 


Manager........ TERRY HUNNER 


THE 


Survival 
MULLER 


The principal address delivered 
the 1961 AIBS Meetings Lafayette, 


LOUIS LEVIN Atomic Science 
LIBBY 


chemist stimulates scientists and 
newspapermen alike talk given 
Conference Science Information 


Report AIBS Governing Board 


TRACY SONNEBORN 


address delivered the 1961 
AIBS Meetings Lafayette, Indiana 


The Editor’s Desk 


AIBS Reports 


Library 


AAAS Meetings Denver 


Index Advertisers 


Picture: Biological abstract from 
diatoms. Photograph and design 
Alfred Novak Stephens College, and 
Schwartz the Biological Sciences 
Study AIBS. 


The AIBS Bulletin is published 6 times a year in February, April, June, August 
(Program), October and December. © 1961 by the American Institute of Biological 
Sciences, 2000 P Street, NW, Washington 6, D.C. Subscription prices: $4.00 a 
year (Single copy: $1.00); to Affiliate Members $2.50 a year; Canada, South 
America and Central America, $4.50; all other foreign, $5.00. Subscription prices $1.00 
less if August Program issue is not desired. 

Address: American Institute Biological Sciences, 2000 Street, NW, Washing- 
ton 6, D.C. Second class postage paid at Washington, D.C. Printing and typography: 
Judd and Detweiler, Inc., Washington, D.C. Advertising rates and information 
mailed on request. 


AIBS Bulletin October 


4 
SE 
> 
atific 
4 
4 
f 
q 
| 


Courtesy 


j 

lustr 
plan 


How bring radioisotopes into the science curriculum 


Read how these Nuclear-Chicago products 


help enlarge the scope education 
the physical and biological sciences 


ADIOISOTOPE procedures offer 
penetrating insights 
into the laws nature. Forward- 
looking educators are using the 
equipment illustrated the left 
lectures, for student experiments, 
and research. These eleven pho- 
tographs suggest the scope and 
completeness Nuclear-Chicago’s 
instrument line for teaching and 
research. Systems range from low- 
cost for demonstration 
sophisticated instrumentation 
for fundamental investigation. All 
are characterized reliability, 
precision, versatility, and inherent 
safety. 


Schools now employing radio- 
isotope techniques will want 
consider program expansion take 
advantage the newer products il- 
lustrated. Others may well regard 
the apparatus presented here 
planning guide. 


* 


Low-cost demonstration equip- 
ment for the nuclear age became 
reality with the introduction 
Cloudmaster® 
and Classmaster®. The Cloudmas- 
sensitive cloud chamber that pro- 
vides spectacular display ioni- 
zation tracks caused alpha, beta, 
gamma, and meson radiation. The 
Classmaster (figure isa complete 
system for demonstrating radiation 
absorption, scattering, geometry 
effects, coincidence loss, etc. ad- 
experiments using license-exempt 
Both instruments 
enjoy wide acceptance because 
their simplicity operation and 
the vivid, easily-understood presen- 


tations they make possible. 


Thirty-three student experiments 
are contained new 187-page ex- 
periment manual and 60-page com- 
panion volume instructor notes 
(figure developed Nuclear- 

Chicago under contract with the 
Atomic Energy Commission. 
Model 4001 nuclear training sys- 
tem (figure offered with iso- 
topes, sample preparation equip- 
ment, and instruments perform 
all the experiments covered the 
The system features ease 
sample preparation using the 
chimney funnel shown figure 


Model 4001 supplied with the 
long-lived radionuclide set RNS- 
110 (figure and the radionuclide 
certificate book RCB-1 (figure 
with which the instructor can order 
short- long-lived isotopes 
they are needed. Neither requires 
AEC license purchase use, 
and both are available individually. 


student mastery radioiso- 
tope procedures advances, depart- 
ment heads will next want 
consider establishing complete 
nuclear laboratory for precision 
handling, detection, and counting 
beta- and gamma-emitting iso- 
topes. Such facility has valuable 
application studies biology, 
chemistry, physics, and biochem- 
istry both the graduate and 
undergraduate levels. typical 
installation pictured figure 
the left foreground the Model 
701 liquid scintillation detector 
with Logic scaler, and the right 
the Model C120 automatic sam- 
ple changer for gamma-emitting 
liquids solids test tubes. 
the background, from the left, are 
the Actigraph system for scan- 
ning radiochromatograms, low- 
background automatic sample 
changer for solid beta samples, and 
the Dynacon® electrometer for 
high-efficiency measurement beta 
samples the gaseous phase. 

this stage, the ideally equip- 
ped university will lack only the 
means create its own radioactive 
isotopes and study reactor tech- 
niques and fundamental nuclear 
properties. For these basic needs, 


4 


Nuclear-Chicago Corporation 


General Catalog 

Radiochemistry Experimental Manual 
Cloudmaster Cloud Chamber 

Classmaster Demonstration System 
Model 4001 Nuclear Training System 
Radionuclide Sources 

Liquid Scintillation Detectors 


Name 
Institution 


Address 


367 Howard Ave. 


Please send literature checked below: 


Nuclear-Chicago offers 
step program. 


First, undergraduate depart- 
ments will choose the neutron 
howitzer (figure for experiments 
with low-level neutron sources, pro- 
duction short-lived, low-intensity 
radioisotopic tracers, and low-flux 
activation analysis. 


Second, the science and engineer- 
ing faculties will often cooperate 
establishing advanced training 
facility centered the inherently 
safe Model 9000 subcritical assem- 
bly (figure 10). Characteristics 
this water-moderated, natural uran- 
ium assembly are nearly identical 
power research reactor, and the 
student readily masters the fun- 
damentals reactor theory and 
design. 


Finally, the long-felt need 
university research scientists for 
versatile, relatively inexpensive, 
high-intensity neutron source can 
well satisfied the TNC neu- 
tron generator designed and manu- 
factured Nuclear-Chicago’s sub- 
sidiary, Texas Nuclear Corporation 
(figure 11). Providing control- 
lable yield neutrons per 
second and thermal neutron flux 
greater than 108 using appropri- 
ate moderator, the generator 
widely employed activation 
analysis, process control, applied 
research and development, and 
fundamental investigation. 


You may request comprehensive 
data simply indicating your 
interests the coupon below. 


nuclear-chicago 


CORPORATION 


Des Plaines, Illinois 


Automatic Gamma Sample Changers 
Actigraph Scanning System 

Automatic Beta Sample Changers 

Dynacon Electrometer 

Model NH3 Neutron Howitzer 

Model 9000 Subcritical Assembly 

TNC Neutron Generator 
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LIGHT 


HUMIDITY 


One three typical Plant 
Growth Rooms specially constructed 
for the Tennessee Valley Authority, Soils and 
Fertilizers division. Movable canopy has con- 
trolled lighting intensities plus high and low 
temperatures. Working size: 11’ 

Write for Bulletin 176-F 


Labline Plant Growth Rooms have 
expanded botanical research poten- 
tialities. Natural growing conditions 
are carefully duplicated with con- 
trolled temperatures for optimal plant 
growth. Light spectrums can varied 
with combinations fluorescent and 
incandescent lights controlled with 
multiple switches. Refrigeration and 
humidity are controlled, also, with 
adjustable thermostats. Control com- 
completely wired and as- 
sembled one section for easy access. 

Plant growth chamber has Monel 
metal pan collect excessive moist- 
ure; double wall construction with 
Fibreglas insulation used throughout, 
including the floor. 

Labline PGRs embody all the essen- 
tial features necessary provide the 
scientist with fully controlled conditions 
that can varied will. 


combined the Labline 


3070-82 West 


Write for full information 
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Ready January 


Pettit 


INTRODUCTORY ZOOLOGY 


Here truly concise, yet highly readable text 
for one-semester general zoology course. 
not ordinary zoology, nor 
shortened version the standard treatment. 
presenting zoology ever changing sub- 
this text brings zoology closer man’s 
life. Presented graduate students comprehend 
it, terms freshman can understand, this 
book portrays living things complex products 
long process. The factor time con- 
stantly stressed. develops philosophy for 
students with regard changing science, the 
human body, and the relations the student 
daily life and the important problems this decade—space, the population explosion, 
science and religion, and scientific freedom. Heredity, ecology, and evolution are treated 
one interlocking subject and placed one comprehensive chapter. Such recent 
advances are included as: up-to-date speculation the origin life; genetics; the 
newest taxonomic interpretations Neopilina and the new Phylum Pogonophora; and 
carefully developed dendrograms reptiles, birds, fishes, mammals, and insects. 


By LINCOLN COLES PETTIT, Ph.D., Assistant Professor, Department of Natural Science, Michigan State 
University, East Lansing, Michigan. Ready in January, 1962. 246 figures, including 225 drawings. 


Make Your Science Course More Interesting with 
the Assistance these Dynamic Mosby Texts 


Cartilage plate 


Just Published! 4th Edition 


epithelium 


ESSENTIALS 
HISTOLOGY 


Already established one the Bronchus. 

most widely used textbooks for This illustration appears twice this size the book. 
college courses general intro- 

ductory histology, this concisely written text its new 4th edition one the best 
illustrated, most moden books you could find fill your requirements. printed 
new, larger page with approximately new illustrations added, including selected 
autoradiographs and electron micrographs. Many the illustrations have been drawn 
from actual slides and are particularly definitive and instructive showing the student 
what most likely see when looking through the microscope. Thoroughly brought 
date include the results many recent investigations, this new edition presents 
the essential morphological characteristics tissues and organs orderly, simplified 
manner for easier comprehension. introduces the study histology clear description 
cell structure, methods study microdissections mounted slides, and general 
preview the five types cells and their special function the organ systems. 


GERRIT BEVELANDER, Ph.D., New York University, New York, Published August 1961. 288 pages, 
6Y2" x 9Y2"’, 183 text illustrations, 4 color plates. Price, $5.75. 


Gladly sent teachers for consideration texts! 


The MOSBY Company 


3207 Washington Blvd. St. Mo. 
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CKE WASHERS 


THE WORLD WASHING APPROACHES THE EFFICIENCY HEINICKE 
WASHERS FOR RESEARCH AND CLINICAL LABORATORIES 


operate sterilizing temperatures. 
spiraling jet streams pulsing at supersonic fre- 
quencies and detergent action assure guaranteed 
chemical cleanliness, unapproached by any other 
method. Select the washer specially designed for 
your particular needs from three models . . 


FREES two people now handwashing, designed for 
hospitals up to 250 beds . . . and pays for itself 
six months less! 
FREES three people now handwashing, for hospitals 


up to 350 beds . . . and pays for itself even more 
rapidly! 

FREES five people now handwashing 


hospitals having 350 1,000 beds and rep- 
resents one of the best possible investments in 
terms of labor saving for larger hospitals. 


ALL Heinicke washers offer the same time and 
cost reduction advantages. Less breakage, greater 
cleanliness, inventories reduced, and anyone can 
operate these washers . . . no special personnel 
needed! 


SEND TODAY for full details the Heinicke 
washer best suited to your needs. Manufactured 
the HEINICKE INSTRUMENT COMPANY, makers 
of precision instruments and glassware washers 
distributed throughout the world. The name 
HEINICKE means quality, dependability, and service. 


INSTRUMENTS 
OLLYWOOD, FLORID 


HEINICKE INS 


WINTERING PLANTS 


VASILIEV 
RUSSIAN MONOGRAPH TRANSLATION (EIGHTH SERIES) 


Biological only two books this subject 
the English language. Dr. .cob Levitt, Professor Botany, Uni- 
versity Missouri, who the editor WINTERING the 
author the other book, which entitled, HARDINESS PLANTS, 
and was published 1956. 


According Dr. Levitt, the U.S.S.R. has had least three 
monographs this subject during the past twenty years. 
the most recent. 


The book deals with one the fundamental problems plant 
physiology—hardiness plants. The author approaches the problem 
from the ecological, physiological and genetical points view. Each 
part the book treated very competently and includes critical 
review pertinent literature, both Soviet and Western (980 titles 
Russian and 385 other languages are cited). The author dis- 
cusses the breeding cold-resistant varieties and the problems 
“jarovisation.” The experiments Michurin are reviewed some 
detail. Contrary the popular belief Western scientists, Michurin 
did not claim have produced his remarkable fruits and berries 
some “somatic hybridization” but standard methods hybrid- 
ization and selection. 


$9.00 individual and indus- 
trial libraries (U. and 
Canada) 


$8.00 members and all 
other libraries. 
additional, Foreign 


Order From: 


AMERICAN INSTITUTE BIOLOGICAL SCIENCES 
2000 Street, N.W., Washington C., U.S.A. 


©) G-5 
book 
"4 


Checklist Outstanding Titles the Biological Sciences 


Workshop Conference. Pub. ’61, 448 pp., 200 il., $16.75 


Albert and Medawar—BIOLOGICAL PROBLEMS 
$12.5 


Vol. Pub. 200 pp., 200 il. full color), $8.00 


Vol. 188 pp., 133 il. color plates), $8.00 


Vol. Pub. 172 pp., il., $8.50 


Floyd Boys and Hobart Smith—POISONOUS 
BIANS AND REPTILES: Recognition and Bite Treat- 
ment. Pub. 164 pp., il., $4.75 


about 120 pp., about il. 


Briggs al—ELECTROLYTES PLANT CELLS. 
Pub. 228 pp., il., tables, $8.00 


MERISTEMS. Pub. ’61, 260 pp., 
il., $7.50 


ING TISSUES. Pub. ’61, 124 pp., 108 il. (Ame. Lec. Living 
Chemistry), $6.00 


Lytt GENETICS AND HUMAN 
DISEASE. Pub. 320 pp., il. full color plate), $11.50 


Roy Greep and Roy Talmage—THE PARATHYROIDS: 
Proceedings Symposium Advances Parathyroid 
Research Held the Rice Institute. Pub. 469 pp., 
251 $12.25 


John Harper—THE BIOLOGY WEEDS. Pub. 
272 pp., il., tables, $9.75 


Hazen and Frank Reed—LABORATORY 
IDENTIFICATION PATHOGENIC FUNGI SIMPLI- 
FIED (2nd Ed.). Pub. 164 pp. 10), 162 il. (Amer. 
Lec. Tests and Techniques), $7.50 


PRONUNCIATIONS. Pub. 336 pp., 100 il., $6.75 


Edmund SOURCE BIOLOGICAL NAMES 
AND TERMS (3rd Ed., Revised and Enlarged 2nd Ptg.). 
Pub. 360 pp., 106 $5.75 


Elvin Kabat—Kabat and Mayer’s EXPERIMENTAL 
(2nd Ed.). Pub. 920 pp., 458 
$26.50 


FOR ELECTRON MICROSCOPY. 
Pub. about 320 pp., about 150 il. 


Arnold Ludwig—THE MYSTERY LIFE. Pub. 
160 pp., $5.75 


SCOPY: Handbook for Biologists. Pub. pp., 


George Naimark—A PATENT MANUAL FOR SCIEN- 
TISTS AND ENGINEERS. Pub. 128 pp., $5.50 


Waro Nakahara and Fumiko Fukuoka—CHEMISTRY 
CANCER TOXIN: TOXOHORMONE. Pub. pp., 
(Amer. Lec. Living Chemistry), $4.25 


CHEMISTRY (2nd Ed.) Pub. 592 pp., 318 il., $14.75 


CHARLES THOMAS PUBLISHER 


301-327 East 
Lawrence Avenue 


George Herbert Needham—THE PRACTICAL USE THE 
MICROSCOPE: Including Photomicrography. Pub. 
518 pp. 10), 292 il., $15.50 


Chemical Physiology and Pathology. Pub. 196 pp., 
$7.50 


BIOLOGY AND THEIR APPLICATIONS. Pub. 144 
(Amer. Lec. Living Chemistry), $6.00 


HUMANE EXPERIMENTAL TECHNIQUE. Pub. 252 
pp., il, tables, $6.50 


Scott and Titus RADIOBIOLO- 
AND RADIOLOGY: Proceedings the Mid-Western 
Conference. Pub. 166 pp., il, $5.50 


NARY SURGERY. Vol. Operative Procedure. Pub. 
406 pp., 216 il., $9.00 


the Second International Conference. Pub. 638 pp., 
710 il., $29.50 


parative Psychology Which Discusses the Behavior 
Animals and Man. Pub. 268 pp., il., $7.50 


Symthe—ANIMAL VISION: What Animals See. Pub. 
250 pp., 229 il., $6.50 


Smythe—CLINICAL VETERINARY SURGERY. Vol. 
General Principles and Diagnosis. Pub. 372 pp., 
128 il., $9.00 


Pub. 156 pp., $3.75 


ANIMALS TALK. Pub. 124 pp., 
il., $4.50 


MIND THE DOG. Pub. ’61, 138 
pp., il., $4.50 


Steedman—SECTION CUTTING MICROSCOPY. 
Pub. 190 pp., 119 $5.50 


David Talmage and John Cann—THE CHEMISTRY 
IMMUNITY HEALTH AND DISEASE. Pub. 
192 pp., il. (Amer. Lec. Living Chemistry), $5.75 


Donald Walker and Zoltan GENE- 
SIS THE RAT SKELETON: Laboratory Atlas. Pub. 
pp. (12 18), 153 il., $7.50 


Zoltan GENESIS THE MOUSE 
SKELTON: Laboratory Atlas. Pub. ’60, 192 pp. (11 14), 
162 il., $11.75 


Woodford—WEED CONTROL HANDBOOK. Pub. 
272 pp., il., tables, $4.50 


Woodford and Sagar—HERBICIDES AND THE 
SOIL. Pub. pp., il., $3.50 


Michael Woodruf—THE TRANSPLANTATION TIS- 
SUES AND ORGANS. Pub. 816 pp. 10), 336 il. 
full color), $25.50 


DISEASE (2nd Ed.). Pub. 550 pp., 184 il., tables, 
$8.50 


Stephen CHEMISTRY HEREDITY. 
Pub. 120 pp., il. (Amer. Lec. Living Chemistry), $4.25 


SPRINGFIELD ILLINOIS 
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FIELD PLOT 
TECHNIQUE 


Completely revised, this edition 
both student text and re- 
searcher’s reference manual. Prac- 
tical aspects statistical proce- 
dures, detailed examples analy- 
sis are included the book brings 
together and explains simply 
possible the general principles, 
techniques, assumptions and guides 
procedures applicable experi- 
mentation agriculture and biolo- 
January 1962; about 350 pages; 
price open. 

Erwin LeClerg, United States Department 


Agriculture; Warren Leonard and 
Andrew Clark, Colorado State University 


BURGESS PUBLISHING COMPANY 


426 South Sixth Street Minneapolis 15, Minnesota 


Important BIOLOGICAL BOOKS 


just published 


SPORES 


This book collection papers 
presented the Second Allerton 
Spore Conference the University 
Illinois the fall 1960. All 
papers contain new, unpublished 
data and will special interest 
Microbiologists engaged spore 
research and food preservation 
through canning. 1961; 304 pages; 
$5.00 


edited Orin Halvorson, University 


LABORATORY 
AND FIELD MANUAL 
ORNITHOLOGY 


leading for the study 
birds, this text has been widely 
adopted colleges univer- 
sities nationwide and Canada. 
Its twenty independent sections pre- 
sent essential, detailed information 
the anatomy, physiology, ecol- 
ogy and behavior birds. Nearly 
200 illustrations, extensive 
ences, bibliography, appendixes 
and index are included. 1956; 387 
pages; $5.75 

Olin Sewall Pettingill, Jr., Cornell Univer- 


sity, illustrated Walter Breckenridge, 
University Minnesota 


PACKAGED GROWTH ROOMS 


precise 


Assembled, 

And Operating One Day 

The entire control section are 
factory-assembled and mounted one wall 
section. electrical and plumbing 
connections put the unit operation fast, 
eliminate potential on-the-job errors, and 
reduce installation expense. 


Designed Scientists 

Built Experts 

The Sherer Controlled Environment Labo- 
ratory the result several years experi- 
mental work with scientists actively 
engaged basic biological research. 
constructed Sherer-Gillett, established 
1852 and involved exclusively the man- 
ufacture commercial refrigeration equip- 
ment for more than thirty years. 
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Barrier Under Lights 


outstanding feature the 
Sherer cabinet the air flow 
pattern. The air rises evenly, 
straight through the lamp 
bank. This unique design permits 
the air carry away all the heat 
created the lamps. Vertical 
temperature differences are prac- 
tically eliminated. Temperatures 
horizontal plane are identical. 


convenient 


Sherer-Gillett Company 

Dept. CEL 

Marshall Michigan 

Please send your detailed brochure 

and specification sheet your Pack- 

aged Growth Room 
Please have salesman call 

discuss detail possible per- 

formance characteristics related 

experimentation. 
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photomicrography 


LEITZ ORTHOMAT 


AUTOMATICALLY DETERMINES 
EXPOSURES FROM 1/100th SECOND 
1/2 HOUR MORE... 
COMPUTES, SOLVES ANY 

35mm MICRO-PHOTO 

PROBLEM THE 


NEW LEITZ ORTHOMAT...a fully automatic micro-camera attachment that 
slips onto any modern Leitz microscope the researcher 
lab expert from hours painstaking trial and error. permits any type 
photomicrography the touch button. 

EXCLUSIVE CHOICE INTEGRATING DETAIL EXPOSURE MEASUREMENT... 
automatic exposures use integrating light measurements for histological, 
and metallurgical specimens and phase contrast photos; detail 
measurements are used for sections small 1/100th the field. Faster, 
more accurate photos hematological and genetic specimens, individual 
pollens diatoms are now possible without time-consuming test exposures. 
This highly selective control also makes easier than ever before achieve 
absolute exposure accuracy dark field and fluorescent illumination. 
AUTOMATIC EXPOSURE TIMES FROM 1/100th SECOND SEVERAL HOURS... 
anewly designed electromagnetic shutter which, unlike mechanical shutters, 
completely free vibration, makes possible precisely timed automatic 
exposures from 1/100th second hour more. added convenience, 
lengthy time exposures may interrupted and resumed desired. 


eis t ricowewters o f 


TOUCH BUTTON! 


468 PARK AVENUE SOUTH, NEW YORK 16, 
the 
Ernst Leitz G.m.b.H.,Wetzlar, Leitz Canada Ltd. 
LEICA AND LEICINA CAMERAS LENSES PROJECTORS MICROSCOPES 


INSTANT EXPOSURE DURING UNINTERRUPTED dividers 
the ORTHOMAT allow sufficient light for exposures, yet divert enough light 
into the viewing tube for continuous viewing, even dark field fluorescence. 
This permits individual repeated exposures the critical moment without 
interrupting observation. Electronic flash can synchronized for live speci- 
mens when extremely short exposure times are necessary. Interchangeable 
film chambers permit alternation between black-and-white and color exposures 
any point the roll. 

WRITE FOR COMPLETE DETAILS AND SPECIFICATIONS...of these and many 
other exclusive ORTHOMAT features, including: image-focusing through binoc- 
ular tube with automatic compensation for the interpupillary distance 
identical perfect focus eyepiece and film plane optical image projected 
directly onto film plane without use reflecting surfaces simple adjustment 
automatic controls for ASA values various films automatic film transport 
film counter each 35mm film chamber outlet that accepts timer for 
automatic release set intervals (ideal for stop motion) synchronization for 
micro-flash equipment pedal release that leaves both hands free. 42261 
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LOWEST PRICE 


EACH 
more 


TRANSPORTATION LIST PRICE 
INCLUDED $135.00 


Equipped with: 
10X (or 15X) wide field oculars 
paired objectives 
Ground and: polished PRISMS 

110V, 15W 


Following additions may also added any 
time: 

Trans-illuminator base 

Low voltage Hi-Lite illuminator 

Multiple magnification unit 


Ten years from youll glad you bought 


All GRAF-APSCO microscopes shipped two weeks approval. 


THE ORIGINAL “SAFETY FEATURE” MICROSCOPE 


STUDENT MICROSCOPE 


MODEL GB2A (WITH CONCAVE MIRROR) 

ALL METAL CONSTRUCTION 
INDEPENDENT FINE ADJUSTMENT (NOT ONE THAT 

ACTS THE COARSE ADJUSTMENT) 
FIRST QUALITY MEDICAL OPTICS 

16mm OBJECTIVE (10X) N.A. 0.27 

4mm OBJECTIVE (44X) N.A. 0.66 

10X HUYGHENIAN OCULAR 
ELONGATED BASE PROTECT OBJECTIVES 
SAFETY MOUNTING MIRROR 
DISC DIAPHRAGM LIGHT CONTROL 


$117.00 
TRANSPORTATION INCLUDED 
with substage illuminator instead Same price 


THE GRAF-APSCO COMPANY 


5868 Broadway Chicago 40, Ill. 


Model GB2A 
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COLLEGE 


THE SCIENCE BIOLOGY 
PAUL WEISZ, Brown University. 819 pages, $7.95 


This integrated “principles” text for introductory courses biology, zoology, and botany began 
revision the author’s highly successful BIOLOGY. Since the revised text much broader scope, and 
very different from its predecessor, being published new book rather than revision. This new book 
should the answer the urgent need for workable “principles” text. accommodate existing courses, 
the organization the text has been made very flexible, thus facilitating wide variety course presenta- 
tions. features 620 outstanding functional illustrations. Laboratory Manual and Instructor’s Manual are 
available. 


ELEMENTS BIOLOGY 
PAUL WEISZ, Brown University. 512 pages, $6.75 


abbreviated and somewhat simplified version Weisz: SCIENCE BIOLOGY. Although the mate- 
rial retained not necessarily “easier,” this text designed for courses and students finding the original 
text too long and rigorous for their particular purposes. Much the biochemical material has been eliminated. 


METHODS AND MATERIALS FOR TEACHING THE BIOLOGICAL SCIENCES, 
Second Edition 


DAVID MILLER and GLENN BLAYDES, The Ohio State University. 
Available January, 1962. 


The long-awaited revision very popular text first published years ago. designed for use 
college courses training prospective teachers the biological sciences junior high school, high school, and 
junior college, and for teachers training. The first part the text designed for classes special methods. 
The second part contains suggestions for demonstrations and experiments. 


THE MOLECULAR CONTROL CELLULAR ACTIVITY 
Edited JOHN ALLEN, University Michigan. Available now. 


This symposium volume, containing articles number outstanding biologists, aims re-synthesize 
some the fragmented material the field cellular biology. The objective has been take very broad 
and general review recent advances our understanding the molecular organization cells and the 
ways which molecules themselves interact control the function the cell. 


PSYCHOLOGY: Study Science 

Study II. Empirical Substructure and Relations With Other Sciences 

Volume IV. Biologically Oriented Fields: Their Place Psychology and Biological Science 
Edited SIGMUND KOCH, Duke University. Volume available January, 1962. 


This the fourth volume this vast inquiry into the status and tendency psychological science. Study 
seeks increased understanding the internal structure psychological science, and its place the 
matrix scientific activity. This volume deals with the special biologically oriented fields. 


McGraw-Hill Book Company, Inc. SEND 


COPIES 
APPROVAL 


330 West 42nd St., 36, 
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WINCHESTER, 


Professor and Chairman, Department Biology, Stetson 


ond HARVEY LOVELL, 


THIRD EDITION 


1961, 656 pages, $8.00 


This beautifully illustrated new third edition Zoology 
achieves greater rigor without sacrificing any its 
exceptional readability. The 1961 edition includes 
rewritten introductory chapter, entirely new and re- 
written sections many topics, new photographs 
Professor Winchester, and many outstanding teaching 
aids. 


PRINCETON NEW JERSEY 


The outstanding feature this rigorous new intro- 
ductory text BALANCE: strikes 
between the plant and animal kingdoms, and adopts sta 
distinctly physiological approach while giving full 
attention morphology. The noted illustrator, Wilma 
Riley, has prepared over 300 striking illustrations— 
many them three-dimensional—specifically for this 
text. for 


both Professors Biology the 


Georgetown University 
14 
Lafa 
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Muller 


Indiana University, Bloomington 


BEFORE have the conditions for the survival 
human life, and with much other life this planet, 
been unstable equilibrium, one subject 
ever more irresistible deflection either positive 
negative direction, according relatively minor cir- 
cumstances that might temporarily hold the balance 
power. Moreover, never before have the circum- 
stances deciding the direction swing been open 
control man’s own judgment, provided only that 
can brought exercise time, with sufficient 
unity, and the light facts already known 
science. 


The Uniqueness Life’s Method Survival 


view our subject perspective may recall 
that even inanimate things engage kind struggle 
for survival. Thereby the particles fall into ever more 
lasting arrangements, and cycles movement, 
standard types, involving increasingly complex aggre- 
gations number very different scales space 
and time and different levels structure. Moreover, 
under the conditions that were give birth living 
matter the multiplex valence and versatile combin- 
ability carbon, nitrogen and phosphorus allowed the 
formation molecules unusual complexity. 

However, sharp discontinuity the type sur- 
vival and evolution occurred result the forma- 
tion genetic material. This consisted, has now be- 
come evident, chains whose links were nucleotides, 
nucleotide-forerunners. The prime faculty these 
chains was that taking from the medium about them 
free-floating links and arranging them into comple- 
mentary chains, which turn, forming comple- 
ments themselves, gave rise replicas the orig- 
inal chains. For the most part the replication gave 
faithful copy, but occasional slip, change 
occurring the original chain, chain with some- 
what altered linear arrangement links arose. Then 
when this mutant chain replicated, the replica repeated 
the new pattern. Thereby that type survival had 


1The principal address delivered at the 1961 AIBS Meetings at 
Lafayette, Indiana. 


been brought into being, characteristic biological 
evolution, that natural selection. essential 
part the picture was that this self-copying ability 
was possessed substance high chemical potency, 
capable, least when given access free particles like 
the links composing and other kinds organic 
molecules well, carrying out syntheses very 
diverse kinds, depending the arrangement its 
links. other type substance having this crucial 
combination properities known. 

Arising the primeval brew, and subject re- 
peated accidental mutations their pattern and length, 
the chains the different types must have had some- 
what different rates multiplication, and unlike chem- 
ical properties. Those rare mutant chains increased 
number more any given situation that were faster 
multiplying, less vulnerable, better able influ- 
ence alien materials ways that helped them sur- 
vive and multiply. Multiplication, not mere survival, 
was essential here. That was because the vast majority 
mutations are (as expected) detrimental, advantage- 
ous ones being very rare, and because any given muta- 
tion arises only single individual. For, conse- 
quence, the rare advantageous mutant has had 
become multiplied until was very abundant before 
still another advantageous mutation was likely arise 
within alongside the same genetic material, 
allow further step incorporated with the 
previous one. 

this process continued, the nucleotide chains took 
more and more the character artisans, fashion- 
ing the material around them their own behalf ever 
more elaborately, until finally they had evolved far 
construct about themselves those factories, full 
animated tools, that call cells. Proceeding 
from there, some types erected for themselves multi- 
cellular bodies increasing organization, and even 
colonies these bodies. Moreover, they often caused 
more less extensive operations, favorable for them- 
selves, carried out the adjacent milieu. time, 
through far-flung partnerships between diverse types, 
practically all the outer envelopes the planet be- 
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came worked over and transformed life, and even 
the rock the crust, for miles down, has come 
largely composed the detritus and relics the multi- 
plication process, much used again. 

Granting the possibility changes diverse kinds 
any system, the cardinal principle involved through- 
out all this course events biological systems not 
merely survival, the evolution inanimate 
things, but multiplicative survival, and not merely 
multiplicative survival, but differentially multiplicative 
survival, which the long term constitutes biological 
evolution natural selection. Its characteristic result 
the production organizations, and 
groups organisms, otherwise unparallelled com- 
plexity, virtually all whose parts and features co- 
operate harmoniously, system that works pro- 
mote its own process, the differentially multi- 
plicative survival the nucleotide chains that are now 
almost lost view its midst, but that remain its 
generative core. The whole sexuality, for example, 
exists only virtue its contributing powerfully 
the differential character this multiplication process. 
All this utter functionalism, and may also called 
adaptation. The functions have ulterior end beyond 
self-security, gained through differential self-increase. 
Yet the word used not accurate, inasmuch 
the potentiality unlimited change that self 
allows the course taken not truly cyclic but spiral. 
Moreover, the axis that spiral has ever and again 
taken new directions, has branched repeatedly, and 
some its lines has pushed out ever further. 


The Race Not Always Won the Fastest 


may objected that the fastest multipliers al- 
ways prevailed, life today would not have passed 
beyond the stage microorganisms, since they can 
multiply much the fastest. This objection overlooks the 
fact that they can multiply faster only under conditions 
activities than multiplication itself. Under such cir- 
cumstances virus that has little more than 
replicate its nucleotide chain multiplies fastest all. 
typical one-celled type, whose nucleic acid must 
addition build elaborate protoplasm, runs poor 
second. And multicellular form, whose initial nucleic 
acid has make far bigger soma still, relatively 
its own bulk, trails far behind, even when make due 
allowance for the greater number reproductive units 
also produces. That the genetic material the multi- 
cellular form does not really lack the capability rapid 
replication illustrated the zygote nucleus the 
fertilized Drosophila egg which, supplied with all the 
constituents, ready made, that are needed its replica- 
tion, doubles itself about every nine minutes, almost 
fast phage chromosome does its bacterial host. 


Although the maximum rate which the genetic 
material can carry out the reproduction the organism 
necessarily diminishes that material takes addi- 
tional jobs, nevertheless the more elaborately equipped 
forms, when placed under circumstances where the 
difficulties life render their equipment useful, suc- 
ceed multiplying more surely and the long run 
faster than the free-and-easy-going forms, who live 
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gobbling handouts. Thus, from top bottom, 
ence does remain race multiply, but there 
for many types this game. 

Another reason why the fastest gross multiplication 
rate not always the fastest net over-all mu.ti- 
plication rate that organism may overreach 
multiplying. For example, may use its 
subsistence faster than that becomes replenished, 
its more crowded circumstances may conducive 
epidemics and infestations, lead destructive forms 
intraspecific strife. And organism that 
and nurtures its young cannot well too large 
numbers them. Where such possibilities exist, those 
subdivisions small groups the species that have 
high gross multiplication rate tend replaced 
the groups having more nearly optimal rate even 
though, within each small group, there often 
tendency for the fastest multipliers selected. Thus 
the selective influences may complexly balanced, and 
tend establish those short-term gross rates multi- 
plication, “pressures,” that result the highest net 
rates, “effective over the long term. Even- 
tually the resulting slow multipliers may even find 
possible reoccupy the relatively luxurious domains 
their early ancestors, there defeat the naive fast 
multipliers portions the latters’ home ground. 


sometimes held that such terms higher, lower, 
and progress are misnomers, since every existing form 
necessarily has niche which supreme. More- 
over, many relatively simple types, because the high 
rate their multiplication when their supplies are 
ample, the ease passive dispersion allowed their 
small size, and some cases their ready dormancy 
and/or some specialized physicochemical faculty such 
resistance heat the ability derive energy from 
the oxidation sulfur iron, may attain far greater 
numbers and even total volume, and succeed occupy- 
ing larger area, than forms much better equipped 
for mastering diverse environmental difficulties. Never- 
theless, there justification designating more 
advanced higher the types that are more effectively 
fitted out surmount varied obstacles and wring 
living from situations refractory the primitive 
forms. general, the more advanced the type, the 
better developed are the mechanisms that buffer it. 
internal readjustments, against environmental 
changes and vicissitudes. The better developed also are 
its means reacting actively upon its environment. 
evading dangers, finding and utilizing environmental 
opportunities, and even, part this process, modi- 
fying its general surroundings its own interests. 


true that even among these higher types many 
have taken, secondarily, concentrating their abilities 
more narrowly, the more effective exploitation 
relatively limited kinds situations. Often these 
specializers have regressed one more important 
respects. Others among the higher types, however. 
have maintained increased their versatility, and 
have come live skimming the cream, were, 
from many kinds bowls. the main, has been 
among these jacks-of-all-trades that the forceful new 
evolutionary breakthroughs have occurred: those that 
have led the exploitation radically new means and 
spheres living. Thus have arisen the great new 
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stems evolution that characteristically put forth, 
higher level than before, series divergent 
sprouts which, for time least, have changed 
rapidly and become abundant. 

Although any given form progressing biologically 
had outmultiply its competitors the situations 
types contest peculiar its own way life, never- 
theless sometimes became subjected later in- 
creasingly difficult circumstances. This might happen, 
for example, when some other evolving form encroached 
upon (sometimes means changes which the 
other form adopted reaction the first form’s own 
developments). consequence, the numbers the 
first form might actually diminish for time; that is, 
its net multiplication rate might become less than 
Yet even then the form question might con- 
tinuing progress intra-species process, often 
more less cryptic, differential multiplication, pro- 
vided only that further advantageous mutations 
combinations mutations were arising that gave 
their possessors advantage over the original type. 
other words, the advancing types were still out- 
multiplying their most intimate competitors. 

There another kind differential multiplication, 
again largely cryptic, which far more widespread, 
occurring considerable intensity any population 
that not actually degenerating. exists even the 
numerous cases which all roads substantial genetic 
change species have been somehow blocked, and 
even its total numbers are standstill diminish- 
ing. This consists higher net multiplication rate 
the part those genetic types that are more nearly 
normal than those that carry heavier load detri- 
mental mutations. This relative overproduction off- 
spring the genetically sounder individuals must 
ordinarily great enough compensate for equally 
large contingent the population that has been dam- 
aged newly arisen mutations. Usually this process 
maintaining the genetic quality almost certain 


The Role Cooperation Competition 


Although all differential multiplication somehow 
competitive nevertheless, was first pointed out 
Darwin, cooperation also has been immense biol- 
ogical value, and has been both effect evolu- 
tionary progress and cause it. However, succeed 
genetically, cooperation must itself competitive. That 
is, must associated with some form competition 
between the groups within which the cooperation 
occurring. 

The most obvious situation this type one 
which individual extends help members his own 
family, some small group consisting largely 
his close relatives. Since these individuals are more 
likely than others carry the same genes those 
that actuated him furnishing the aid, his actions 
tend promote the multiplication these very genes 
for mutual aid. The more closely related those helped 
are their helpers, the more effectively must this type 
selection work. its means genetic constitution 
selected for that predisposes the individual give 
aid most all his family and secondarily rather 


small group immediate associates, but ordinarily 
react outsiders beyond the pale. 

There second type selection for cooperation, 
which draws its lines different way, although the 
areas incidence the two types usually overlap 
considerably. may call the principle which this 
second type based reciprocation. start this going 
there must first the condition, however may have 
come about, that some feature the activity one 
individual category individuals, call happens 
and may may not genetically related. Now when 
this condition pre-exists becomes advantageous 
the one helped, use any means may have pro- 
moting the helpful activity the part and one 
way doing somehow further A’s own inter- 
ests, that is, help live. This being the case, 
then becomes A’s advantage, turn, help more, 
since doing helps himself. Thus kind 
mutual-benefit formed, that tends become self- 
enhancing its positive feedback, and lead 
increasing 

course this sort relation usually exists its 
most pronounced between reproductive consorts, 
and also tends marked among other members 
the same family. Going further, expressed 
diverse types mutual aid even between unrelated 
individuals, and these cases includes, psy- 
chological level, friendships. The genetically based psy- 
chological drives here involved not usually tend 
take the form calculating self-interest but 
altruistically oriented. They tend, fact, largely 
the same drives the case both types selection for 
cooperation. However, the direction expression 
reciprocationally based drives primarily toward those 
other individuals who render aid the given agent. 

Also characteristic reciprocation that not 
subject any limits genetic relationship whatever. 
Thus has been the mechanism establishment 
all kinds symbiosis, ranging from such associations 
those lichens green hydras those insects 
with flowering plants and ants human beings 
with their cultivated plants and domestic animals. 
the case both types cooperation, noted, the 
selection works way the advantages that the in- 
dividual’s behavior ultimately affords for the multi- 
plication the individual’s own genes (or genes 
effectively the same kind, present its associates), 
compared with the competing genes that are not 
conducive cooperation. 

more general way, even our ecological systems, 
including the biotic cycles the elements, are examples 
reciprocational selection. Here, however, there 
appreciable tendency for any given individual, 
that helped reciprocate helping that par- 
ticular which helped (or some other closely 
related the first one likely carry the 
distinctive genes selected). consequence, the 
selection favor cooperation cannot nearly 
direct efficient. can only the long-term, 
indirect type that operates over considerable periods, 
between different ecological systems wholes. 


any such system there will frequent violations 
its harmony, ecological cancers were, wherein 
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given group combination groups takes advantage 
the system’s resources embarking course 
self-aggrandizement that weakens and diminishes the 
biotic turnover the system whole. Although 
such irruptions tend eventually taken care 
the longer-term selection that acts among the larger 
associations wholes, nevertheless this slow and 
inefficient process that any existing system there 
are always some “runaway” types, that have not yet 
been brought under control. Hence the total biotic 
turnover usually much below the theoretical maxi- 
mum. usually especially low when man interferes 
with the system. somewhat similar situation not 
infrequently exists within single species, where given 
lines descent, that are sense social parasites, 
overmultiply, the detriment the species 
whole. These can weeded out it, all, only 
stringent inter-group selection. 

This brings converse kind mechanism, that 
may term negative reciprocation. goes beyond 
ordinary competition that and out their 
another. Once this begins, have the germs 
biological arms race that can range from the active 
pre-emption supplies living areas the production 
antagonistic chemicals, the encouragement one 
another’s other enemies, and physical attack. can 
apply not only between species but between different 
communities the same species, ants, be- 
tween all like-sexed adults, some spiders. Occa- 
equilibrium exists between mutual aid and opposition, 
such that whichever these gets started tends 
become intensified. 

Not infrequently there development coopera- 
tion some activities and circumstances and op- 
position between the same individuals others. For 
instance, mechanism may become established that 
replaces cooperation ordinary competition even 
negative reciprocation under conditions famine. 
Moreover, there often intermediate situation, well 
illustrated the untutored chimpanzee who freely 
breaks his morsel into two “halves” and gives his 
weaker companion one, which invariably the smaller 
half. any case, the ultimate function that the be- 
havior tends serve differential multiplication. 

course, non-reciprocal relations also exist. Such 
are the cases parasites predators and their prey, 
long the offender, chiefly source diffi- 
culty destruction for the injured party, while 
the same time remains useful such 
however, the A’s reducing the number B’s too 
much, their short-term selective process lead them 
do, work against ther own long-term interests. Then, 
the B’s become more vulnerable they grow scarcer, 
they may actually exterminated, while the A’s may 
have additional means subsistence and survive, al- 
though reduced numbers. the other hand, the 
frequent cases which the B’s become individually 
harder attack they become scarcer, there (as 
calculated Poincare and Gause) tendency for 
population cycles occur, which the phases 
trail those But any such system inter-group 
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selection occurring among the A’s favors types which 
although benefitting the B’s are not virulent 
destructive them. the same time, the B’s tend 
build resistances against the A’s, and most 
especially against the most destructive aspects the 
A’s attacks. Thus, long last, such systems may 
sometimes turn into kind symbiosis, Altenburg 
long ago pointed out connection with parasitic micro- 
organisms. This illustrates the proposition: “If you 
can’t beat ’em, join ’em.” 

the involvements among many species the rela- 
tions competition, cooperation, and attacker versus 
victim can highly complicated. But they usually 
work out fairly stable balance types, the 
situation, that very difficult upset 
permanently. Here the differential multiplication rates 
are active operation, yet for the most part they 
succeed only maintaing things much they are over 
considerable period. 


The Dawn Understanding 


The advent central nervous system with its 
complex reactions, including instincts and learning, did 
not alter the principles these interrelations. For 
these physiological processes served, like the others, 
tools for the differential multiplication the genetic 
material. Into the central nervous systems’ structures. 
therefore, there became incorporated mechanisms lead- 
ing competition, cooperation with others its kin- 
ship group, reciprocation both positive and negative, 
and one-sided offense and defense. The individuals 
were provided their genes with inborn behavioral 
drives for carrying out these operations under the 
appropriate circumstances, and learned their own 
experiences satisfy these drives more effectively, 
thus promoting their multiplicational survival. Many 
times, short-term selection overdid misdirected cer- 
tain drives, and longer-term selection, often con- 
siderable cost, corrected these mistakes reducing 
exterminating the small group the whole species 
higher category. Often too, given development 
that was advantageous enough its original setting 
became dated changes competing populations 
other features the biological physical environ- 
ment, and had give ground consequence. Yet 
through all this the learning process many the 
lines was sharpened, still the interests multiplica- 
tive survival. 

Among our ape-like ancestors, the genetic increase 
learning ability, now meriting the designation intel- 
ligence, occurring group having such exceptional 
potentialities they had for manipulation, coopera- 
tion and communication, gradually raised them above 
the threshold needed for the effective transmission 
learned skills, attitudes, and concepts from one individ- 
ual his companions and from the elders the young. 
There ensued the accumulation these learned reac- 
tions from one generation another that term 
cultural evolution. means this process, which 
could inordinately faster than progress through 
differential multiplication, the ordinary individual was 
enabled incorporate much the wisdom gathered 
the race whole through many thousands 
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(along with many its follies also, 
course), though had been super-Methusaleh. 

During much this time, moreover, the ancient 
selective processes differential multiplication, acting 
both between individuals and between small kinship- 
groups, must have worked ever more effectively raise 
the genetic bases intelligence, manipulative skill, 
communication, and cooperation general, because 
the ways living opened culture afforded in- 
creasing opportunity for the exercise these very 
faculties. Both because this genetic advance and 
because the growing means enhancing culture 
provided culture itself, the rate cultural progress 
tended follow curve that ascended ever more 
steeply. Thus, hundreds thousands years elapsed 
between the first use fire and the agricultural 
revolution but that was soon succeeded the rise 
urbanization and then accelerating science. And 
although environmental and historical factors caused 
these developments very unevenly distributed 
both space and time, and follow different sequences 
regionally, nevertheless today the latest innovations are 
spreading fast throughout mankind. 


Although call man the first toolmaker should 
recall that the use artifice, although uncon- 
scious way, has been prime characteristic the 
genetic material ever since its advent, and that our 
earth’s present envelopes are the genes’ handiwork, 
even our own organisms represent one group their 
robots. however, that man himself, 
within evolutionary moment, has extended 
unparalleled degree the creation artifices, thereby 
ever further altering the environment, the coopera- 
tive use his culturally self-enhanced intelligence and 
experience. This new factor far-seeing conscious 
direction, especially its modern form science and 
technology, has become versatile, powerful and far- 
reaching, and the same time subject self- 
modification, cause our present culturally induced 
changes and cultural evolution scale 
magnitude, complexity, and speed incomparably vaster 
and faster than the events biological evolution ever 
were. 


The chief reasons for the swifter progress cul- 
tural than biological evolution are, first, the element 
pre-adaptedness, based foresight, the origina- 
tion cultural innovations contrasted with genetic 
mutations, element that increases with the advance 
culture; second, the fact that the spread cultural 
innovations far faster than the differential multi- 
plication needed spread mutations; and third, that 
the extinction modification innovations, like their 
origination, often hastened judgment, based 
experience, that is, hindsight, and similarly 
capable swift transmission. However, the factor 
foresight seldom insures that innovation will really 
work out advantageously, especially the long run. 
And the factor hindsight too often imperfect, 
especially when given feature affords seems 
afford immediate benefits but injurious over long 
period. Moreover, human societies are notoriously 
loathe concede their failings. 

view these imperfections cultural self- 
enhancement fortunate that throughout most 


prehistory there was subdivision humanity into 
many small semi-isolated groups. For this allowed 
intergroup natural selection that weighed these groups 
according not only their genes but also their cultures. 
Thus, markedly detrimental cultural characteristics 
tended lost through the dying out cultural 
absorption the small groups possessing them, and 
the remaining cultures were the whole those more 
conducive multiplicative survival. 


The Challenge the Brotherhood Man 


Paradoxically, however, this 
among cultures diminished the more advanced cul- 
tures became larger and fewer. Their growth was 
expression their population increase, territorial 
expansion, and transplantation other groups, 
occurring time when more effective means com- 
munication, transportation, and social organization 
were making possible for ever larger group 
held together one cooperative unit. Now, this hap- 
pened, the process intergroup natural selection, 
choosing among these fewer, larger groups wholes, 
inevitably became ever less potent, and less discriminat- 
ing regard the finer individual features cul- 
tures. fact, the overriding features that caused one 
large group prevail culturally over another one were 
often military otherwise coercive type that was 
actually unfavorable for peacetime progress. Mean- 
while, however, the cultural steps being taken were be- 
coming more numerous well individually larger. 
view all this increase cultural drift, not 
surprising find that some the widespread cultures 
went off such destructive tangents the Aztecs’ 
mass human sacrifices and Medieval Christendom’s 
Crusade Children. Rather, the wonder that 
have managed get far fast anyway, and have 
not yet gone under. 

But despite these dangers associated with unification, 
the high techniques modern culture have now become 
quite incompatible with separatism. general catas- 
trophe avoided, world-wide agreements are im- 
perative that will allow these techniques used for 
all humanity comparable measure everywhere. Basic 
this, moreover, the requirement that all peoples 
enabled develop the scientific understanding, the 
humanistic outlook, and the social leavening without 
which the techniques would subject misuses im- 
periling mankind general. The great sacrifices that 
the presently more fortunate peoples must now 
make attain these world goals rapidly possible 
are not comparable with the severity the retribution 
that would result from our pursuing policy too 
little and too late. 

the same time, however, must choose our course 
with the utmost caution and tact, and with far-seeing 
sagacity. rush into unification the easiest basis 
that presents itself would court multiple disaster. 
must sure that the world “society,” “federation,” 
“co-existence league” embodies all the basic prin- 
ciples indispensible for its self-rectification and im- 
provement, and not elements likely result its 
eventual undermining. 

What should our guidelines here? Since 
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world society there will intergroup selection 
among cultures keep them steered favorable di- 
rections, mankind will henceforth have rely solely 
the only possible alternative: increased foresight 
and hindsight, adequately implemented. And the 
steps taken grow number, size, and (like the 
H-bomb) finality, conscious planning and experi- 
mentation become ever more necessary and demand ever 
greater wisdom. Fundamentally requisite basis 
for wise decisions the scientific method. This con- 
sists, simplest terms, examining every question 
spirit searching, creative objectivity. For this 
purpose there should freedom from all authoritarian- 
ism, dogma, and (what worst all) conscious decep- 
tion, and ample scope for honest criticism and counter- 
criticism. But this only sets the stage for the main 
work. carried out the activity wide-roving 
imagination, harnessed speculation, ruthless analysis, 
coordination with other relevant knowledge from 
matter how remote-seeming sphere, discerning cal- 
culation, enlightened observation, versatile probing, 
and well-designed testing. all this seems like sci- 
entist’s Utopia has nevertheless become basic need 
today and tomorrow and our whole future. 
has, moreover, become necessary for such mode 
procedure prevail throughout the whole domain 
human understanding. 

However, this could never come pass under the 
condition dictatorship over thought over its ex- 
pression, matter whether this was exercised 
well-meaning majority small coterie convinced 
that had all the answers. There short-cut 
substitute for the kind honest muddling through, 
insight, wrangling, waste, and serendipity that con- 
stitute science’s method. Moreover, people can their 
best work science, just any art, only when they 
play very hard, and with true abandon. follows 
that the politician practical man who tries impose 
upon science his scheme for its coordination poison- 
ing the goose that lays the golden egg. 

was through the rise large sections humanity, 
continued through many centuries, out their past 
serfdom—economic, political, moral and intellectual— 
that science and technology managed attain the level 
that now brings within reach the possibility all- 
round good life for all men. But the realization this 
opportunity requires the extension the whole world 
this heritage generalized enfranchisement. 
would buy our own and our children’s physical lives 
shameful price secure them were now 
abandon this hard-won heritage, vital for all the 
world, yielding any type authoritarianism. For 
this act would relinquish the essence science 
and, along with it, the means continuing think 
and act responsible, humane beings, and any 
world society would vitiated its core. This con- 
sideration, taken connection with realization 
how justifiably impatient are the large sections 
humanity who have not had the benefit long tradi- 
tion free and scientific thought, and how weak 
the grasp even among many our own midst, 
serves point the difficulties confronting the 
choosing our joint course. also shows the crying 
need for everyone who might appreciate these crucial 
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points lend his ear, his voice, and his hand during 
the continuing emergency our time. 


The Price Improvidence 


Our survival rational, cooperating beings through- 
out this prolonged emergency and beyond requires 
escape the misuse not only today’s unparalleled 
techniques mass extermination, 
physical incapacitation, and mass thought control. 
biologists should realize that just serious the 
long run would the continuance such present mal- 
practices (1) the swift despoliation the food and 
fiber resources our planet our destructive methods 
forestry, cultivation, stock raising 
eradication; (2) our making bonfire out 
our irreplaceable stores readily available fossil 
energy; and our failing duly conserve our min- 
erals. The deserts left vast areas occupied some 
the great previous civilizations afford mute 
mony the completeness the self-effacement brought 
about men exercising the kind foresight and 
motivation that goes after the biggest immediate gain 
and display, heedless the long-term results. Thus 
the earth’s whole ecological system, built through 
billions years, being upset drastically one 
upsurgent form, ourselves, such way reduce 
enormously and for long time come the total biotic 
turnover, including the turnover ultimately available 
for us. 

true that today are fortunate because dur- 
ing this grand spree exploitation our planet’s 
riches our science the same time has enabled 
come upon unsuspected sources energy and mate- 
rials, and new means converting and utilizing them. 
cannot yet know how practicable our developments 
along these lines will be, what possibly greater dilemmas 
they may confront with, nor whether they could 
realized soon enough avoid irreversible set-backs 


r 
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the meantime. But any case their effective utiliza- 
tion the interests all mankind—and longer 
realistic think lesser terms—would require type 
over-all foresight and control much wiser and more 
far-reaching than any that men have practiced hitherto. 


Closely related this problem instituting prac- 
tices that will make possible the better long-term util- 
ization the world’s goods that getting people 
adjust their numbers the goods available 
allow them live lives increasing accomplish- 
ment and fulfillment for themselves, and promise for 
future generations. have seen that although the 
road survival for life its multiplication the 
more advanced types multiply more slowly but more 
inexorably. general, the more advanced the life 
processes and equipment organism, the lower 
the gross rate multiplication which allows the most 
secure and highest net rate multiplication over the 
long run, and which best advances its interests 
species. Thus, inter-group natural selection has tended 
establish for each species gross multiplication rate 
optimally suited its own way life. 


commonplace that the gross multiplication 
rate natural for man very low, comparison with 
that most animals, because even primitive man’s 
relatively advanced practices protecting and provid- 
ing for his family and himself. However, man’s present 
scientific and technological revolution has more than 
tripled the probability that human being born our 
time will survive through the age reproduction (if 
neglect the possibility all-out war), and 
has therewith tended triple man’s net rate multi- 
plication. This situation makes imperative for man 
today, would effectively utilize and enjoy the bene- 
fits his civilization, reduce his gross rate multi- 
plication corresponding factor. our own coun- 
try, even though have greatly reduced volun- 
tarily applied methods preventing conception, never- 
theless have left level which continued 
would about years double the population, and 
400 years double ten tinies, that is, multiply 
thousand fold, 180 billion. Moreover, the popula- 
tion the rest the world, now some times our 
own, present increasing, the average, about 
the same rate ours, and its rate increase itself 
increasing. Obviously, however, mere continuance 
the present rate increase would physically impos- 
sible, even the wildest estimate how much the 
production food and other necessities could 
expanded. 

The rate population increase will have slowed 
down one both two ways. The rational, humane 
use contraception voluntary sterilization, re- 
action realization the danger. The only other way 
allow the increase numbers slowed down 
involuntarily, that is, result increase 
mortality, morbidity, sterility, and misery brought 
about per capita shortages the means 
subsistence. That course would constitute slipping 
down humanity into universal slum, slum not 
only far vaster but also far more shameful than any 
previously known, inasmuch would have been 
foreseen, and would have come about the face 


knowledge how could have been avoided. 

many places, this prospective slum already 
the way. this situation kept from running 
beyond control world-wide, utterly frank and forth- 
right effort concurrently increase production, with- 
out despoliation, and decrease reproduction, without 
compulsion, will needed. yet, however, neither 
the governments nor the political parties any major 
countries except Japan and India publicly recognize the 
gravity this situation, even though just one breach 
the dam lets loose the flood. may hoped that, 
given improved living conditions, widespread educa- 
tion this matter, more intensive research 
expensive means readily and effectively controlling 
reproduction, and the adequate distribution these 
means, will sufficient leave the further course 
events purely individual determination. However, 
may ultimately found necessary, order bal- 
ance the total budget human life, resort some 
such measure tax exercising the privilege 
reproduction. This would presumably graduated 
according wealth somewhat income taxes are. 
The same principle, but more practicable under some 
circumstances, would bonuses for non-reproduction. 
This measure long ago suggested Mencken 
and now applied India some cases sterilization. 


The Genetic Dilemma 


The problem population goes much deeper, how- 
ever, than that keeping the black regard re- 
sources versus number lives. have seen that 
the progress living things, and even the mere main- 
tenance status quo them, has depended not just 
their multiplication but, more precisely, their 
differential multiplication, though that has often been 
cryptic. Yet our modern science, technology, and social 
organization has created the unprecedented situation 
that, man today, the differential character his 
multiplication being large measure done away 
with. This has come about two main ways. 

One important form our differential multiplica- 
tion, noted earlier, has consisted the natural selec- 
tion that occurs between numerous small groups 
related individuals. The fading out effective sub- 
divisions within today’s large populations, that 
essential feature modern culture, cannot help but 
vitiate this inter-group selection (except may still 
apply, though much reduced degree, between fam- 
ilies). was pointed out previously that such selec- 
tion necessarily played major role guiding social 
evolution itself along functional lines. But must have 
been equally important genetic progress and genetic 
maintenance, especially regard the genes con- 
ducive fellow feeling and sociality general. 

The other main form differential multiplication 
intra-group, acting between individuals. That the influ- 
ence modern conditions drastically weakening 
selection this more comprehensive kind, least in- 
sofar applies physical fitness, well illustrated 
the very small proportion babies born the 
United States who for any reason, genetic environ- 
mental, fail reach maturity. For this proportion 
contrasted with estimated twenty percent 
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more, who carry not merely the load physically detri- 
mental mutant genes representative what their par- 
ents had had (as anyone does), but newly arisen one 
well. highly unlikely that there compensa- 
tory increase the genetic selection that operates via 
the number offspring individual gives rise to. 
Since the dying off such genetic defects seems, the 
light this and other evidence, taking place 
rate much lower than that which they are 
arising anew, would follow that they are accumulat- 
ing over the generations. This course result not 
only our improved medical techniques but also 
our many other potent modern ways helping individ- 
uals who have physical shortcomings. 

observed that this abundant rendering 
social aid the infirm, although notable achieve- 
ment, does constitute load society, and that 
society continues put forth all possible efforts 
furnish it, while those aided continue multiply 
present, this social load will inevitably increase 
mutant genes accumulate, until weight neared 
great that its further increase simply could not 
borne. For, that time, practically all society’s 
available energy will consumed counteracting the 
vast accumulation genetic impairments carried 
everyone. Nevertheless, people will again dying off 
from their disabilities the same rate they did 
under primitive conditions, provided that the rate 
which new genetic defects arise about the same 
ever, would have every reason expect for such 
society. 

Similar considerations, but perhaps even stronger 
ones, apply the effect modern conditions the 
differential multiplication genes that underlie psy- 
chological traits. For, social aid becomes more effec- 
tive, lower-than-average native intelligence becomes 
ever less hindrance surviving and having chil- 
dren, and does lower-than-average endowment 
genes conducive mutual aid and socially useful 
behavior general. fact, under present conditions, 
failings these kinds are likely result the pro- 
duction more children than usual, sometimes way 
psychological compensation the part the par- 
ents, and sometimes result their maladroitness, 
shortsightedness, irresponsibility, unscrupulousness. 
Conversely, those persons who are more highly endowed 
these respects tend limit the size their families 
more than most persons do, order enable both 
their offspring and themselves live better life 
many other respects. consequence, the very traits 
most significant for mankind, especially civilization 
high level technology, must tend slide down- 
hill their genetic basis. 

What element our cultural attitudes must 
regard lying the root this evil? not clear 
that the principle the equal sacredness every living 
being, could have been applied from the beginning, 
would never have permitted organisms any biological 
other progress, but only all-round deterioration? 
Similarly, that principle, when applied indiscriminately 
the life and reproduction human beings, ulti- 
mately incompatible not only with their progress but 
even with their survival. Nevertheless, culture made 
enormous advance promoting the extension aid 
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the weak and ailing and, general, fostering 
reciprocal re-enforcement. For, order elicit men’s 
best efforts behalf society, well serve them 
best individually, essential for everyone who has 
the faculties self-awareness and sociality, with their 
associated desires for self-preservation and the pres- 
ervation others, secure the realization that 
society its side will promote his life and well-being, 
subject only reasonable, accepted degree risk, 
and short highly unusual circumstances that might 
demand him the supreme sacrifice for the common 
good. Few responsible persons would wish this privi- 
lege living revocable for anyone possessed 
these fundamental human attributes, although they 
would not necessarily extend the principle cases 
which consciousness and regard for the self and 
others had not been attained had been permanently 
lost. However—and here lies the crux the matter— 
this obligation the part society conserve the 
lives all its facto members should means 
construed including the proposition that everyone’s 
germinal material should multiply libitum, even 
the same rate. For this area the interests the 
future generations themselves should recognized 
being the overriding ones. 

this juncture, where our modern culture has 
drastically interfered with our genetic progress and 
even our genetic maintenance, our ever more powerful 
but more dangerous and tricky techniques, and the 
growing complexities our social, biological and phys- 
ical problems, are demanding actual enhancement 
rather than deterioration our native intelligence 
and its supporting faculties, well our genetic 
substratum for cooperative behavior. For now never 
before ample checks and balances and wide participa- 
tion are needed arriving the decisions that guide 
society general, order that these may aimed 
promoting the common interests all mankind, and 
founded the widest foresight and scientific judg- 
ment, derived from all fields. And although this re- 
quirement automatically rules out dictatorships and 
authoritarianism, the methods democracy can hardly 
succeed meeting indefinitely either, the prob- 
lems grow more difficult, unless the people large also 
grow their capability duly understanding the 
issues, and being strongly motivated serve human- 
ity everywhere. For the pitfalls and the lures are 
every generation growing more deadly their poten- 
tialities for our entire society, even while the same fac- 
tors are also offering the possibility ever more 
prodigal bounties. 

Moreover, even physical disaster and misery could 
staved off for long time, could content see 
our species become vast mass contented cattle, 
perhaps well fed and ably manipulated relatively 
small intelligentsia and power elite, but mass who 
went through their prescribed motions without reaiiza- 
tion the nature the operations they were engaging 
the scheme things general? Are the cultiva- 
tion algae and the exploration other worlds only 
constitute monstrous program bread and cir- 
cuses for unthinking mobs? so, hoped that 
our future wanderings space will come upon 
form life mechanism that embodies higher 
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realism and idealism than ours. Perhaps 
this encounter will bring our senses time, but 
more probably will too late. 


Man’s Future Birthright 


However, can maintained that this picture too 
black. For have least the germs that under- 
standing and unselfishness which could over- 
come our increased difficulties and press forward more 
wisely. But the only road success this attempt 
make increasing use socially based intelligence 
and intelligently guided social drives, now that the auto- 
matic rectification neither our cultural nor our 
genetic missteps can counted any longer. must 
therefore accept among our prime tasks use 
what common sense and good will have increase 
that common sense and good will all means available, 
educational, psychological, physiological, economic, 
political, and, yes, genetic. 

One group measures genetic kind that 
should relatively easy put into effect today the 
better protection our germinal material from the 
mutagenic influence radiation. Some organizations 
medical men have long last taken steps improve 
medical practices this respect, and both national 
and international committees have set improved 
standards protection against the radiation emitted 
peacetime radioactive materials artificial 
origin. Yet, the circumstances which people may 
exposed significant amounts radiation multiply, 
the problem increases. 

diverse ways, through accidents with reactors 
other nuclear devices, through carelessly conducted 
laboratory operations utilizing radioisotopes particle 
accelerators, through sometimes inadequately controlled 
disposal our mounting masses atomic wastes, not 
speak fallout from tests, the so-called emergency 
exposures are increasing, especially among the person- 
nel engaged such work. addition, preparations 
are afoot for the intensive development commercial 
flight such high altitudes make likely that the 
crews and even the passengers and perhaps, the 
over-all average, the general public itself will receive, 
from cosmic and solar sources alone, more ionizing 
radiation than now taken permissible total. 
Add this the fact that according some influentially 
sponsored plans for wartime radiation emergencies, 
wherein civilians would assigned large numbers 
activities and locations that entailed their receiving 
much radiation the maximum permitted for 
the occasional worker operating under peacetime 
emergency, there will deliberate disregard, the 
making these civilian assignments, “imprac- 
tical” consideration the preferential sparing 
persons who are the age category parents-to-be. 

view this situation, individuals and organiza- 
tions having realization this generation’s respon- 
sibility toward its children and descendants should in- 
sist the adoption two basic measures. The first 
the assignment highly preferred position regard 
radiation protection the younger two-thirds the 
population, those still likely reproduce. The second 
the establishment, least for all men reproductive 
age who are subject more than ordinary radiation 


hazards, banks their germ cells, stored deep- 
frozen condition well below ground level. starter, 
this facility should made available all those 
the armed forces, those engaged any work involving 
artificially produced radiation, and those participating 
high-altitude flights space flights. this means, 
moreover, not only mutations induced radiation but 
also those resulting from artificial chemical mutagens 
and even from the spontaneous processes ordinary 
ageing would largely avoided. fact, even cases 
military civilian reproductive incapacitation 
outright mortality child, were desired, could 
still fathered. 


More research urgently needed along these lines 
explore possible methods extending such tech- 
niques female germ cells, following Sher- 
man’s work with mice three years ago. related task 
great importance the working out techniques 
for effecting the multiplication and maturation im- 
mature germ cells vitro, since this would allow 
minimal supply them, maintained the deep-frozen 
condition, continue provide any specified quan- 
tities the mature cells. hoped that those 
for whose children such services would helpful will 
soon create demand for them. 

However, diminution the artificial induction 
mutations serves only reduce the rate genetic 
deterioration. Still larger problems confront 
would adequately prevent deterioration and even bring 
about genetic improvement. this connection may 
admitted that can hardly expect enough good 
sense and good will functioning our society 
today lead people significant numbers appraise 
their own genetic worth realistically, and then 
proportionate the number children they engender 
this estimate. Nor can expect democratic so- 
ciety impose itself discriminatory laws social 
arrangements whereby persons presumably greater 
genetic worth would find that the circumstances asso- 
ciated with the kinds positions that they tended 
choose were especially conducive having children, 
while those less well endowed were subtly tempted, 
result the kinds careers open them, restrict 
the size their families. Such methods, although long 
advocated the safe-and-sane eugenists the Galton 
school, are too conservative practical. 

Nevertheless, human nature does already have the 
steel that can set going spark idealism, especially 
the flint self-interest can struck means 
kindling it. For will not long before people be- 
come more generally aware that modern techniques 
make physically possible for them have their 
family one more children derived, least one 
side, from the germinal material outstanding per- 
sonifications their own ideals. Preferably, these 
adopted ancestors will have been deceased for decades, 
and will have become recognized the perspective 
time having exemplified, first all, the generally 
admired primary virtues high character, keen all- 
round intelligence and sound physique, and secondly, 
when desired, one more particular gifts traits 
especially cherished the adopting couple—such, for 
instance, heartfelt lovingkindness, joyful disposi- 
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tion, musical proclivities, aptness repartee, rapid cal- 
culation, courage, endurance. 

Surely, becoming fully aware this opportunity, 
many the more idealistic couples, especially those 
among them who are afflicted with sterility dubious 
genetic endowment, but also many others who earnestly 
desire participate, will freely elect generate and 
rear their own one more these children derived 
from germinal material their choosing. They will 
openly and proudly, not the clandestine manner 
that physicians now insist on. Then, the success 
this practice germinal choice becomes manifest, 
ever larger portion the community, desirous sim- 
ilar benefits, will take the example and will tend 
follow the patterns choice set the high-minded 
vanguard. Therewith, the first step will have been 
taken the long road consciously guided genetic 
progress, the road that man’s own innate intelligence 
and social disposition, brought higher level his 
scientific culture, has opened him alone. 

this field others dictation, whether 
politicians, physicians, geneticists, would tend 
self-defeating. Moreover, self-respecting couples 
society will not much longer tolerate the 
present practice having the decisions matter 
concerning them intimately made for them 
cathedra others, while they are even kept ignor- 
ance what the choices were. the other hand, most 
persons voluntarily assuming significant respon- 
sibility would themselves desire make their choices 
the light ample information and advice, from 
diverse relevant sources. And they would welcome such 
assistance the more, the greater the wealth germinal 
material that was open their choice. 

From this type self-determination there will issue 
salutary genetic diversity that tends raise human- 
ity ever higher level. For, the practice con- 
tinues, new and ever better combinations will 
brought into being, and will become possible 
profit increasingly the experiences gained earlier 
trials, consequence their having been conducted 
openly. Finally, will become difficult understand 
why people should have been long coming the 
realization the extraordinary opportunities that this 
course opened them immediately, individuals, and 


also the long term, species. Here the 
path multiplicative survival for human-kind 
rational and social. 

However, just most the elite societies based 
slavery, feudalism, caste system believed that 
the existence masses underlings was necessary and 
justified for the support their own supposedly 
level culture, sometimes maintained today 
that need people who are satisfied the hewers 
wood and drawers water the machine 
nology that devised and directed our 
and executives. These standpatters overlook the his- 
toric lessons that show the greater ultimate strength 
societies whose commoners were accorded more op- 
portunities for individual development and 
mination. They fail see that was this very condi- 
tion which lay the root the rise science and the 
creativity modern culture, turn people’s 
richness life and potentialities accomplishment, 
both individuals and groups, became enor- 
mously augmented. Enhance the inteiligence and the 
sociality individuals general whatever means, 
through their education, mode organization, 
genetics, but preferably all means together, and they 
will themselves time devise better ways, and more 
effective artifices, for accomplishing the routine and 
the dirty work, thereby freeing themselves engage 
ever more creative, interesting and congenial activi- 
ties. Moreover, they will also come realize, 
genetics must ultimately form part this recipe, 
their success persist. 

Such society will one whose cultural and genetic 
changes progressively re-enforce one another instead of, 
today, acting contradiction. Its members will not 
need feel ashamed their unworthiness engaging 
responsible and portentous enterprise that 
venturing off the planet that has long nurtured 
them, and extending their existence into cosmic reaches. 
architects the inner worlds themselves, they 
will strive fashion themselves into fitting agents 
fully conscious survival through multiplication, one 
activated understanding and mutual creativity, and 
continuing spheres and modes existence that 
today cannot conceive. 
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August 26-31 


1963—University Massachusetts, Amherst 
August 28-31 
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University California, Los Angeles 


Atomic Science 


NOTE: Conference Science Informa- 
tion, sponsored the American Institute Biological 
Sciences and the Council for Advancement Science 
Writing, held Princeton, New Jersey, March 5-7, 
1961, Dr. Libby, 1960 Nobel Laureate Chem- 
istry, spoke. Dr. Libby, Professor Chemistry the 
University California Los Angeles, and former 
the Atomic Energy Commission, also de- 
parte from his text set forth how the process 
ive dating revising previous chronologies 
archeology, and how his own interests have contributed 
this. After his lecture, for minutes answered 
questions posed managing editors and scientists. 
When the evening finally came close, scientist 
from another discipline commented: “It too bad that 
scientists can’t always have laymen their audience 
when they explain technical matters: maybe then other 
scientists would able understand them, also.” Dr. 
Libby’s basic text presented here, both for the clarity 
his presentation historical material, and for his 
provocative suggestion for closer scientist-press ties. 


ATOM our substance. Atomic Science our 
understanding matter. You all know little its 
structure—a kind solar system which the plane- 
tary electrons constitute most the spatial character 
and the tiny heavy suns constitute our mass. Until 
few years ago our only direct contact with the atomic 
suns was the bathroom scale, and even then was 
not realized that this was so. Our main substance 
electrons which weigh very little, spinning around our 
tiny and inconceivably tons per cubic inch— 
suns which call atomic nuclei. 

you probably know, the fundamental science 
matter has now moved into the atomic nucleus, and 
seek with giant machines and great efforts under- 
stand its constitution. Tonight want tell you 
Atomic Science the sense the whole atom, including 
the nucleus. 


chemist stimulates scientists and 
newspaper men alike talk given 
Conference Science Information. 


all began long ago with the discovery rays, 
which lead search for substances which naturally 
emit rays and not require ray machine 
make them. This search was rewarded 1896 the 
discovery that the heaviest elements Uranium and 
Thorium indeed emit rays which now call gamma 
rays and are very similar rays. Following this, 
Madame Curie and Lord Rutherford discovered that 
radioactivity—as had come due 
large part not Uranium and Thorium themselves 
but the products they made transmutation the 
elements form new elements like Radium—some 
which are atoms shorter life time (1600 years the 
case Radium)—which were constantly resupplied 
the parent Uranium and Thorium whose lives are bil- 
lions years long. 


this point 1912, the planetary structure the 
Atom was found, and the first theory the atomic 
electrons was formulated Bohr 1913. The Prin- 
ciple Isotopes and the Law Radioactive Dating 
were found the same time. The Principle Isotopes 
that different nuclei can tied given planetary 
system. For example, there only one electron 
going around the atom, hydrogen; while there 
are 90, Thorium. Now for there are three differ- 
ent nuclear suns different their masses and weighing 
weight. The heaviest addition radioactive. The 
three Hydrogen atoms are called Protium, Deuterium, 
and and thus, water which consists hydro- 
gen atoms tied one oxygen atom has three different 
forms—ordinary protium water, deuterium (heavy) 
water, and tritium (radioactive) water (and number 
mixed forms addition). So, possible meas- 
uring the density water and putting Geiger 
Counter measure its radioactivity determine its 
isotopic composition. Ordinary rainwater the pres- 
ent time consists about 1/5600 and with 
the rest Now the Principle Isotopes general. 
Isotopic people exist that consist and both 
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which have radioactive isotopes, and many useful 
and important applications Atomic Science have 
been made and will made the future Isotopes. 
The Atomic Energy development has supplied with 
great quantities them, and they now constitute the 
principle immediate Peaceful Use the Atom. 

The third great discovery racked 1912—the 
Principle Radioactive Dating—is that the radio- 
active atom absolute and ideal time clock, running 
along immutable rate and readable the amount 
product made; the basic point being the complete 
isolation the nuclear world from our ordinary elec- 
tronic world. Radioactivity nuclear transformation 
which the atomic nucleus itself changes, and the 
nuclear forces are enormous compared the ordi- 
nary electronic forces the rate which Uranium 
changes into completely unaffected changing 
the Uranium from the metal form compound used 
color pots yellow. Therefore, the half life 4.5 
billion years, immutable; and when find the 
are the products activity), can calculate 
the time elapsed since the rocks congealed. this 
way, know how old our part the Cosmos is—4.5 
b.y. Other clocks are 0.7 b.y., 1.3 b.y., 
b.y., 1.3 b.y., b.y. All give the same 
answer. 

After these three great achievements, Atomic Struc- 
ture, Isotopes, and Time Clocks, not much more hap- 
pened for about years except further elaboration 
and development these great principles. Then 1932 
things broke loose again, and our country was the 
center it. 


The schedule was and is: 


Neutron discovered 1932 
Artificial Radioactivity discovered ..... 1934 
Nuclear Fission discovered ........... 1938 


Sherwood (Taming the H-bomb) 
Plowshare (Peaceful Uses 

Atomic Explosives) .............. Future 
Future 


Conclusion 


The atom our substance, our life, and the 
standing her tantamount knowing our way 
the dark wilderness which are born. Atomic 
Science our hope, and newspapermen have more 
serious responsibility than inform the readers 
best they can scientific fact (not fancy) ap- 
pears. For example, the other day story appeared 
from the Bell Telephone Laboratory, which probably 
will rank with the great developments 
story said that tiny wire cooled low temperature 
had conducted electricity current density 
100,000 amperes per square centimeter the presence 
magnetic field 88,000 gauss with resistance 
loss; i.e., heating. Why this important? Well, 
may greatly help make space travel practical (re- 
taining plasma for ionic propulsion), tame the 
H-bomb for power, and build machines for studying 
the atomic nucleus itself, well all the things 
yet uninvented. Why did this story not appear some 
the great dailies? appeared the weeklies, but 
only few dailies, such the Times. Well, 
this our problem. would suggest that each 
you keep contact with opposite partner science 
and that you set system correspondence keep 
informed, thus making science available the news- 
papers. December Stockholm visited the labora- 
tory the great Norwegian chemist Berzelius and 
found his letters filling many volumes. his days 
even scientific journalism was flop, private corre- 
spondence was the only answer. And suggestion 
that you set similar system, the Managing 
Editor the Buffalo Evening News, the Los Angeles 
Times receives monthly letter information from 
practicing scientist what really new. 

Concluding finally, let’s recognize Atomic Science 
for what is—the future, the undiscovered land, the 
world without end, the modern western seas. Let 
tell the youngsters that scientist privileged 
discover the unknown comparable being medi- 
eval architect the great cathedrals. building for 
the future and doing humble tasks such laying bricks 
and mortar, working Switzerland Long 
Island the only two great nuclear telescopes now 
existent for nuclear studies, come our proper 
place the scheme things man, king the world 
and aspirant the universe. 


ATTENTION Prospective Employers Biologists 
and Agriculturalists 


The November 1961 Placement Directory currently available. Resumes approxi- 
mately 135 biologists, their professional qualifications, training and experience appear 
the November Placement publication. Cost per copy $2.00. Direct request the AIBS Office. 
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Tracy Sonneborn 


Indiana University, Bloomington 


Report AIBS Governing Board 


AIBS, unlike other professional biological socie- 
ties, primarily concerned with activities important 
for all biology and for biologists general. this 
end, the Governing Board, the meeting which now 
open, composed representatives each our 
numerous member societies. This Board devotes one 
its two meetings each year, the one held the time 
the AIBS Annual Meeting, broad review the 
operations the Institute during the preceding 
months. Some years ago the Board decided that this 
annual review operations should thrown open 
the examination and discussion wider representa- 
tion the biological public which the AIBS aims 
serve. For this purpose, have invited this meeting 
representatives our Affiliate Societies; representa- 
tives agencies that have financial stake our 
operations; representatives the biological divisions 
other organizations; the Presidents Biological 
Societies; and other friends AIBS people who 
may have interest these proceedings. Let then 
extend our Board and all our guest-observers 
warm and sincere and urgent invitation 
you participate the questioning the reporters 
and the discussion the reports now presented. 

duty, privilege and pleasure present now 
the report the President AIBS. you will see, 
report and Hiden’s will reflect the contrast between 
the young novice and the old experienced hand. I—the 
old man—am course really the young novice. much 
that must begin the President’s report seeking 
cover with the contention that something 
miracle have anything all report. can’t tell 
you thing that the President did during the first third 
the last months—because wasn’t the President 
yet. Jim Dickson was President then. Hawaii 
now. things are presently organized, even 
were here, wouldn’t have opportunity you 
about what did during that first third the past 
year. During the second months, first months 
office, your new President sat few major 
committee meetings, and then, April, came full 


1 An address delivered at the 1961 AIBS Mectings at Lafayette, Indiana. 
The author is President of AIBS. 


ignorance and enthusiasm his first meetings with 
the Executive Committee and the Governing Board. 
That was really his first opportunity exercise leader- 
ship, but, alas, found many urgent items the 
Agenda that could only make small beginning 
unfold his program. Four more months went by—with, 
course, more committee meetings—before his next 
opportunity came, the second and final meetings the 
Executive Committee and Governing Board our pres- 
ent Annual August AIBS meeting. But time for new 
action here short. This our open review meeting. 
And his reporting year months has ended. 
might well looked upon frustrated organization 
man. 


have drawn—indeed trust you suspect—have over- 
drawn and caricaturized the roles the President, the 
Executive Committee, and the Governing Board 
AIBS affairs order emphasize the elements 
truth and stress the need for reformation. ex- 
tenuation said that situation President was 
unique. other President had come the office with- 
out previous connection with the councils AIBS. 
Other Presidents have had second year office, 
during which their experience doubtless bore more 
fruit. The members the Executive Committee and 
Governing Board serve longer terms. Nevertheless, 
reformation the system soon assumed mind 
the proportions major necessity. felt that this 
would required order realize the basic potential 
strength the AIBS. 


The AIBS democracy. That its basic potential 
strength. Legal responsibility lies fully and completely 
this Governing Board assembled here today. The 
Board may and must delegate limited powers in- 
dividuals and groups, the Executive Director and 
Committees; but retains the right dismiss these 
individuals and instruct these groups. elects its 
officers, including the President, who can initiate not 
action, but only suggestions for action. 


began become acquainted with how this noble 
design for representative democracy biological 
societies was working out, had conclude that—how- 
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ever well the Institute was working, and was 
opinion working marvellously well—nevertheless was 
representative democracy but relatively slight 
degree. The President could easily but figurehead, 
front. The Governing Board could spend most its 
time doing little more than OK’ing. The channels 
communication between Societies and their representa- 
tives the Governing Board were often cut in- 
effectual. wonder therefore that the AIBS came 
looked upon many not representative democ- 
racy, but monolithic bureaucracy. 

Again let insist that even exaggerations 
were literal truth, two important facts remain: 
the AIBS was performing magnificently; and the 
Executive Director was not only fully aware the 
defects working out the democratic objectives, 
but was anxious remedy the defects. fact, last 
April brought the general problem the attention 
the Officers, the Executive Committee, and the Gov- 
erning Board. that time, said, was already 
well aware the problem myself and had made 
mind the Executive Committee and the 
Governing Board with number proposals designed 
recapture and revitalize the original conception 
AIBS: increase the effectiveness the Officers, 
Executive Committee and Governing Board; enlist 
more active participation our Societies and their 
members AIBS work; strengthen and improve re- 
lations with like-purposed institutions, organizations 
and agencies; draw upon the ablest available biol- 
ogists for service; assure turn-over in, and infusion 
new blood into, our committee work; and encour- 
age attention the long-range needs for AIBS activity. 
That has been program. Let now tell you how 
has fared. 

Thus far, proposals have been received with 
enthusiasm the Executive Director, the Executive 
Committee and the Governing Board. They have in- 
dorsed them and Hiden Cox and have been busy 
activating them. Yesterday, the Executive Committee 
agreed hold extra meeting November order 
take the remainder program. 


Reforming the Organizational System 


shall now outline for you briefly the three main 
lines action for reforming the organizational system 
which were approved our one previous meeting (in 
April). This will include also proposals originating 
from the Executive Director, the Executive Committee, 
and the Governing Board. 

First line action: facilitate training for leader- 
ship the succession Presidents. Future Presidents 
AIBS will have one year in-service training 
Vice-President. During the year the Vice-President 
have ex-officio status all committees and work 
closely with the President and the Executive Director. 
This limits the President’s term one year; but that 
one should become more effective with loss time 
learning the job. 

have further asked the six previous Presidents 
AIBS supply corpus background for new Presi- 
dents writing account whatever they think 
would value their successors. shall the 
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same. One copy these presidential pearls will 
the hands the current President, one the 
the current Vice-President. There will foreword 
requesting each new President continue the 
and pass his copy along the newly-elected 
President. 

Second action: strengthen the Govern ing 
Board and its representation member Societies. ith 
the backing the Governing Board, initiated the 
practice phoning the President each Society whose 
representative’s term due expire this year. 
these conversations, emphasize each President the 
importance (a) sending strong representative, 
(b) obtaining assurances advance that the person 
selected will attend meetings send qualified alter- 
nate, (c) making the representative regular 
ex-officio member his Society’s Executive Committee, 
(d) assuring that the Governing Board 
report AIBS will brought the attention his 
Society its annual meeting and its published pro- 
ceedings; (e) including the annual call for papers 
call for suggestions comments about AIBS 
transmitted via the representative the Governing 
Board; and (f) instructing its representative about 
items the Society wishes have brought the 
erning Board. 

These conversations with the Society Presidents have 
been warmly received. hope they will achieve their 
purpose. should also add that some our Societies 
needed prodding these matters. This knew. 
their Presidents expressed our appreciation. 

the other side the coin, the Governing Board 
has agreed accept new duties. First, will examine 
depth each year its Spring meeting one the 
major activities AIBS. will begin this next April 
with study our extensive educational program. 
Second, the Governing Board has agreed distribute 
itself, ex-officio otherwise, the various AIBS com- 
mittees, that each Governing Board member will 
have firsthand working knowledge some part 
the AIBS activities and can serve authority 
assist the deliberations the Governing Board. 
shall present November still further plans with the 
same objective developing the governing duty the 
Governing Board. 

Third line action: broaden participation 
AIBS activities. Although some 800 biologists are now 
engaged AIBS work, this only our biological 
manpower resources. want more and are deter- 
mined get more. have made start this 
direction requiring annual turnover 1/3 each 
committee with immediate reappointment prohibited. 
are also requesting each Society and the chairman 
each biological department our colleges and uni- 
versities provide with lists potentially good 
committee workers. From these lists, can get 
them, plan bring into our work much fresh blood 
and the same time give our Societies larger role 
AIBS work—an objective consider 
importance. 

conclude this account our progress bringing 
Officers, Board, Member Societies and biologists gen- 
eral into more effective participation our work 
mentioning sly move our Executive Director. 
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Taking advantage ignorance the past, 
informed that was make report you. Until 
yesterday, did not know that the first President 
this. 


The Annual AIBS Meeting 


3efore passing our new long-range activities, let 
say few words about one other matter: The 
Annual AIBS meeting. gets larger and larger, 
more and more difficult for person get hear 
what wants hear the multiple simultaneous 
sections. Some years ago, was Dr. Went believe 
who mentioned the possibility publishing the 
AIBS Bulletin series resumes the main con- 
tributions presented the meeting. The Governing 
Board instructed see what could done about 
this. committee rapporteurs for this meeting has 
been set make trial and make recom- 
mendations for the future. shall see what comes 
out it. 

special concern AIBS the nature the pro- 
gram for the AIBS evening. Like many others, have 
not been happy the amount time and attention 
given—to mince words—to selling AIBS. Nor have 
been happy the custom featuring address 
the retiring President, which often takes the form 
further selling AIBS. (Parenthetically, you will hardly 
accuse being solely largely guided reluctance 
make speech, after what you are now sitting 
through!) The Governing Board concurred these 
views and instructed the Director and seek out 
did: the result was Muller Survival. were in- 
structed further arrange for planning ahead, for 
laying down policy and specifics for future meetings. 
This now being done. 


Long-Range Activities 


Now come four actions which have been taken 
direct our sights the long-range needs AIBS. 

(1) recognized the great potential value estab- 
lishing working relations with Zoos, Botanical Gardens, 
Museums, State Academies Science, and the like. 
For example, these organizations could play role 
outlets for AIBS pamphlets and brochures, e.g. 
careers biology, for they would reach large portion 
the public wish reach. steps are being taken 
establish these lines communication. 

(2) have long been aware the great stake 
biology federal and state legislation. the other 
hand, AIBS has considered whether should jeopardize 
its tax-exempt status running the risk becoming 
viewed lobbying organization. committee has been 
set look into this problem. that basis further 
action will considered. need hardly remind you 
the importance pending legislation against vivi- 
section and requiring effect licencing and inspection 
animal rooms. Annually, the Congress, course, 
decides budget appropriations for agencies that 
support biological activities. There are numerous con- 
gressional committees before which biologists should 
testify. There now committee Civil Service bill 


which provides for increases salary scientists, but 
leaves biologists out. 

AIBS, largely through the initiative its Executive 
Director, has already played its part all these 
legislative affairs. The facts have been presented 
people who were position express their views 
the key Congressmen involved. this way AIBS, 
among others, has aided the restoration budgetary 
cuts for certain Federal granting agencies. Lists 
names biologists who were qualified testify have 
been given congressional committees. Critical, but 
overlooked, information has been supplied AIBS 
the authors relevant bills. The services already ac- 
complished these ways for biologists our Director 
not appear our reports, but they are great and 
deserve known. 

Nevertheless, ask whether more, much 
should done. And this question, with our sights to- 
wards the future, has been posed for our committee 
deliberate upon and come with specific recom- 
mendations. Our moves for attacking the problems 
legislative action and their administrative interpreta- 
tion both the Federal and State levels may well 
become far-reaching importance. 

(3) third and complicated area for long-range con- 
sideration the impact federal funds upon biology 
and biologists. The growth Federal granting agencies 
since World War one the major facts life for 
biologists. Before that time, the great endowed Foun- 
dations played similar role, but course much 
more limited scale. 

Both then and now, biology prospered beneficiary 
these bounties. And both occasions problems 
inevitably arose result the necessarily powerful 
influence being wielded. Because the grant scale 
and varied types support from Federal Agencies, the 
problems are multiplied. most thoughtful, construc- 
tive, and—I believe—wise confrontation these prob- 
lems has been set forth recently Warren Weaver 
his essay Great Age for Science” which worthy 
careful study both biologists and the admin- 
istrators Federal funds. 

not propose enumerate here the many prob- 
lems involved. But wish mention, merely one 
example, the problem where the granting agencies’ 
duties end. Obviously, the end grant, they must 
review its accomplishments order decide whether 
renew. But what are their duties, any, during the 
progress grant? Here quotation from statement 
issued November 15, 1960, the President’s Science 
Advisory Board appropriate: “Once support 
granted, the Federal Government should not seek 
supervise technical operations directly.” This principle 
was followed the Rockefeller Foundation and, 
far aware, followed Federal granting 
agencies regard research grants. They not 
observe, inspect, advise inquire further after re- 
search grant made until terminates. The same 
ruling does not appear followed, however, some 
other types grants. And the question may least 
fairly raised the wisdom departing from 
that rule any type grant. 

There are, however, many more problems. recent 
report one the Program Directors Federal 
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granting agency has forcefully and sharply put the 
finger some them. Our Executive Committee and 
Governing Board have considered others, such pre- 
ferred areas support, gaps areas supported, and 
their insidious influence diverting the proper inter- 
ests researchers into channels attractive grant- 
ing agency. The whole set problems such great 
importance the future biology, well other 
sciences, that high time the situation explored, 
brought out into the light, and subjected free 
discussion and criticism. The Governing Board there- 
fore instructed appoint committee this. 
are enlisting for this purpose group outstand- 
ing individuals whose competence and stature will com- 
mand wide hearing for their report and, hope, 
eventually lead the formation and activation wise 
policies. 

(4) Our fourth and final action regard long- 
range needs for AIBS particularly close heart. 
During the years when AIBS was getting its feet, 
was busy justifying its existence and warranting its 
support biologists. had little time opportunity 
sit back and think far ahead into the future. Now 
that AIBS firmly established and smoothly running, 
with more than enough progress engage its full 
attention and energy, can, should, and must shift its 
sights from the immediately urgent the long-range 
far-sighted needs biology and biologists. This will 
course come more and more the concern 
the Officers and Board members, the Director and 
his staff, the years ahead. But seemed also 
that AIBS could greatly profit enlisting for this 
service more the top brains and imaginations avail- 
able. therefore asked, and was granted the Gov- 
erning Board, authority appoint Long-Range Plan- 
ning Council whose charge would dream and 
not worry about questions the practicality realiz- 
ability their dreams. This Council, setting 
up, will free and unformalized. Its minority reports 
—even minorities one—will sought and cherished. 


years and tell what they think should be. Their re- 
ports will come the Officers and Governing Board 
whose job will try weed out the nightmares 
and make the dreams come true. 

have proceeded very slowly and deliberately 
tapping people for this Council. want make 
mistakes because believe will, much anything 
can, establish the highest quality activity 
I’d like—if can find sufficiently imaginative 
have representatives the major kinds 
fields, especially those which appear pose great 
opportunities for the future, such molecular biology, 
genetics, population biology, micro-instrumentation, 
tropical, arctic, and ocean biology, etc. have not yet 
assembled the full Council. But can say two things 
about it: first, one has yet refused serve, all 
have accepted with enthusiasm; second, among those 
already tapped are the most outstanding biologists 
America. 


Conclusion 


close with the boast made the start. spite 
initial ignorance, the miracle accomplishing 
least something has occurred. sure this 
due large measure the gentle guidance and unfail- 
ing assistance Dr. Cox and his staff and the 
cooperative activity the Executive Committee and 
Governing Board and their committees. result, 
AIBS will now have trained and able Presidents, Gov- 
erning Boards that represent and govern, member So- 
cieties that actively participate and will prouder 
and prouder their part the AIBS, increasingly 
strong and cooperative relations with other organiza- 
tions, and number far-reaching new enterprises, 
among which one that should yield the most imagina- 
tive and far-sighted plan future activities that the 
best brains and imaginations biology can dream 
for us. 


THE WILDLIFE DISEASE ASSOCIATION 


announces 


Ist International Conference Wildlife Disease 


sponsored the National Institutes Health and conducted 
under the auspices the American Institute Biological Sciences 


The conference will held June 25-27, 1962 the 
Sha-wan-ga Lodge, High View, New York. 


The program will include papers and discussions Population Principles, Epizootiology 
Animal Parasite Infections, Epizootiology Viral and Bacterial Infections, Physiology 
(including stress), Radioecology, Pollutants, Biological Control, and Pathology. 


Additional information will published forthcoming issues the AIBS Bulletin. 
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EDITOR’S DESK 


The Graduate School Oceanography, 
the Narragansett Ma- 
Laboratory, was established July 
1961 the University Rhode 
Island. 


The Placement Service the Ameri- 
Phytopathological Society 
names and qualifications candidates 
available for employment 
pathology. The service free APS 
members and available any em- 
ployers with vacancies. For further 
information contact: Phytopathology 
Service, Crops Research 
Division, Plant 
Beltsville, Maryland. 


The Special Committee Occano- 
graphic Research (SCOR) the In- 
Council 
Unions sponsoring International 
Indian Ocean Expedition take place 
within the period 1961-1964. The 
NAS—NRS Committee Oceanog- 
raphy has assumed the responsibility 
developing and coordinating the 
participation the Expedition. 
Investigators and students who are 
interested participating some 
part the proposed program are re- 
quested contact Dr. John Ryther, 
Woods Hole Oceanographic Institu- 
tion, Woods Hole, Massachusetts. 


The Harvard Department Biology 
putting into effect major revision 
its plan for undergraduate study 
biology. This change recog- 
nition rapid developments the 
biology and the need 
utilize the tools chemistry, physics, 
and mathematics certain types 
plans study have been formulated. 
The first these for students in- 
terested biological approaches 
the understanding organisms— 
their evolution, environment, function, 
and behavior. The second plan 
study represents break with the 
past that allows few two 
full courses biology. Students elect- 


ing this plan will therefore able 
obtain broad background the 
allied sciences physics, chemistry 
and mathematics. Under both the 
plans, candidates for will 
work research problem and pre- 
pare thesis, usually during their 
senior year. 


Appreciating the need for strengthen- 
ing biochemistry discipline this 
era scientific progress, 
Princeton University has inaugurated 
broad Program the Biochemical 
Sciences. The new program, an- 
nounced President Robert 
Goheen, will directed Professor 
Arthur Pardee, who joined the 
Princeton Faculty this fall. 


The University Nigeria opened its 
doors students September, 1960. 
Science courses started September, 
1961. The caliber the biology 
courses will seriously jeopardized 
unless equipment and library facilities 
can developed rapidly. This 
appeal for donations anyone who 
has unwanted back numbers any 
biological journal that would provide 
useful reference material for under 
graduate students for research 
projects. Books also, any phase 
biology, would useful. Supply 
manufacturers are also invited send 
current catalogs. Donors should 
one two things: (a) Ship the mate- 
rial prepaid to: Dr. Martin, 
Biological Science Advisor, University 
Nigeria, Nsukka, Nigeria, via 
Government Coastal Agent, Port Har- 
court; (b) Send material prepaid 
deliver to: Dr. George Axinn, Univer- 
sity Nigeria Project, Michigan 
State University, East Lansing. 


Recently the American Academy 
Microbiology, Inc., through its Ameri- 
can Board Microbiology, began 
certify competent and qualified scien- 
tists Public Health and Medical 
Laboratory Microbiology. 
gram being received with consider- 
able interest. accordance with 
previously established schedule, the 
American Board Microbiology 
now ready accept applications from 
competent and qualified scientists 
additional areas. These are: Public 
Health and Medical Laboratory Bacte- 
riology, Public Health and Medical 
Laboratory Virology, Public 
Health and Medical Mycology. Appli- 
cations will also received for certi- 
fication Public Health and Medical 
Laboratory Immunology although ac- 
tual certification this area will 
slightly delayed. Additional informa- 
tion may obtained from the Secre- 
tary, American Board Microbiology, 


232 Burrill Hall, University 
linois, Urbana. 


Institute Radiation Ecology has 
been established the University 
Georgia for the purpose coordinat- 
ing and extending the regional ecolo- 
gical program which has been devel- 
oping during the past ten years 
the campus the University, the 
Savannah River Plant, and the 
Marine Institute Sapelo. Dr, Eu- 
gene Odum will serve the Di- 
rector the new Institute which will 
have headquarters the new mil- 
lion dollar Science Center Athens, 
while Dr. Frank Golley has been 
appointed Resident Director The 
University Georgia facilities the 
Savannah River Plant located 
Aiken, South Carolina. permanent 
laboratory building replace the 
present field quarters being pro- 
vided increase the effectiveness 
the field research the 250,000 acre 
Savannah River reservation. 


The Public Health Service, through 
its Division Water Supply and Pol- 
lution Control, will conduct the re- 
lated, 1-week training courses, Radio- 
active Pollutants Water, November 
6-10, and Radionuclides Water, 
November 13-17, 1961, Cincinnati, 
Ohio. Trainees may register the 
single related courses. Full de- 
are given the Training 
Program Bulletin which available 
request. Applications, requests 
for information, should addressed 
the Chief, Training Program, 
Robert Taft Sanitary Engineering 
Center, 4676 Columbia Parkway, Cin- 
cinnati 26, Ohio, PHS Regional 
Office. 


The National Aeronautics and Space 
Administration announces the avail- 
ability staff positions its Life 
Sciences Programs. Each the 
GS-15 level which offers salary range 
$13,730 $15,030 per year. The 
first vacancy for microbial bio- 
chemist who “interested 
chemical origins life, evolution, and 
related problems such 
restrial The second for 
environmental biologist, “preferably 
with physical biophysical back- 
ground, interested effects newly 
defined space environments—weight- 
lessness and radiation—on biological 
systems.” The function each 
these persons will “to promote and 
develop programs research these 
areas.” Applications for either posi- 
tion should directed Dr. Freeman 
Quimby, Assistant Director for 
Space Biology, NASA, Washington 25, 
D.C. 
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Science education beginning kinder- 
garten has been proposed part 
major program effect improvements 
science and mathematics instruc- 
tion all grades through junior high 
school. report study undertaken 
the American Association for the 
Advancement Science aiso calls for 
coordinated 10-year sequence sci- 
ence important thread gen- 
eral education “to equip all persons 
for life scientific and technological 
society.” The study, sponsored the 
National Science Foundation, sees the 
need for substantial team effort” 
scientists and educators produce 
high quality materials for major 
improvement elementary and jun- 
ior high science teaching. 


Grants 


Sigma Delta Epsilon announces its first 
Grant-in-Aid for scientific research 
woman. The 1961 award went 
Dr. Joy Burcham Phillips, Associate 
Professor Zoology Drew Uni- 
versity, Madison, New Jersey. The 
grant will used Dr. Phillips 
study the ability the pituitary cells 
the primordial gland respond 
certain stimuli and determine when, 
during their development, they may 
induced alter their normal 
pattern. 


The Charles Kettering Foundation 
has made three-year grant $24,000 
the national Academy Sciences 
for the use, needed, the Commit- 
tee Photobiology the Division 
Biology and Agriculture. The grant 
will used support meetings 
the Committee, and small groups 
discuss advances photobiology, and 
foster the development interna- 
tional cooperation and exchange in- 
formation this field. 


The U.S. Commissioner Education, 
Sterling MeMurrin, has announced 
that 1,491 graduate students have 
been awarded fellowships under terms 
Title (Graduate Fellowship 
Program) the National Defense 
Education Act. The purpose this 
program increase the number 
and quality students preparing for 
college teaching and strengthen 
graduate facilities. The fellows will 
studying 526 new expanded 
graduate programs 
proved the Commissioner 146 
graduate schools. According Pro- 
gram Activity Report No. IV—3, is- 
sued the U.S. Office Education, 
total 153 fellowships 10.2% 
the total number have been awarded 
the biological sciences. addi- 
tional have been awarded such 
related fields experimental, physi- 


ological and behavioral psychology. 
Thus 13% the total number fel- 
lowships have been awarded the 
life sciences. Report No. IV—3 shows 
that these new programs the bi- 
ological sciences will carried out 
institutions higher education 
located states and Puerto Rico. 
these institutions all but three, 
Johns Hopkins University, Duke Uni- 
versity and Vanderbilt University, are 
controlled state local govern- 
ments. States having new programs 
this year the Biological sciences 
include Alaska, Arizona, Connecticut, 
Illinois, Louisiana, New Jersey, New 
Mexico, New York, Ohio, Virginia, 
Wisconsin and the District 
Columbia. 


Increased knowledge marine biology 
the central Eastern Seaboard will 
made possible National Science 
Foundation grant Duke University. 
The $618,276 grant will enable Duke’s 
Marine Laboratory near Beaufort, 
N.C., construct biological ocean- 
ographic vessel, one the first major 
U.S. research vessels designed 
and built with biological oceanog- 
raphy its prime function. Students 
will also receive training the marine 
sciences aboard the ship. 


The first annual grants made 
from the newly-established Theodore 
Roosevelt Memorial Fund will help 
support three North American wild- 
life studies—on the grizzly bear, the 
yellow-legged frogs the Sierra 
Nevada, and the small mammals 
recently flooded island the Missis- 
sippi River. Announcement the 
grants has been made Dr. James 
Oliver, Director The American 
Museum Natural History, which set 
the Fund earlier this year pro- 
vide financial assistance individuals 
conducting research any phase 
wildlife conservation related fields 
North American natural history. 


The Lalor Foundation announced to- 
day the program awards which 
offering for 1962 for research 
the fundamental biochemical and 
physiological mechanisms concerned 
with fertility and the early stages 
reproduction various forms life. 
The objectives are further the 
knowledge and understanding the 
basic phenomena involved and ex- 
tend and develop the possibilities for 
effective regulation and control. The 
awards are open all nationalities. 
Requests for information and for ap- 
plication forms should directed 
the Lalor Foundation, 4400 Lancaster 
Pike, Wilmington Delaware. The 
final date for receipt executed ap- 


plication forms complete 
porting data January 15, 
before March 15. 


encourage research relating 
plankton the Western 
lantic, the Lamont Geological 
tory offers several fellowships for in- 
dependent studies this field. These 
fellowships are open qualified 
entists any nationality, and 
transportation costs from home 
Sandy Hook, New Jersey and return, 
plus stipend which will limited 
necessary supplies and equipment will 
furnished. Living quarters are 
available for rental nearby 
Applications and requests for further 
particulars should addressed Di- 
rector, Sandy Hook Marine Labora- 
tory, P.O. Box 428, Highlands, New 
Jersey. 


The United States about launch 
its largest and most far-reaching sea- 
son scientific research 
Antarctic. With the start the 
Southern Hemisphere summer 
October, close scientists 
from more than universities, 
research institutions, and government 
agencies will undertake research proj- 
ects and around the world’s most 
remote 
The National Science Foundation to- 
day announced the awarding 
grants and contracts totaling $4,687,- 
783 support Antarctic research. 
Additional grants yet made will 
bring the total program about 
$5,500,000. 


Travel Grants, representing American 
colleges and universities, wishes 
announce that soliciting inquiries 
and applications from graduate stu- 
dents and scholars who wish spend 
all part the academic year 1962- 
1963 engaged study and research 
the Soviet Union participants 
the academic exchange between the 
United States and the U.S.S.R. Ameri- 
can citizens under forty years age 
are eligible they are graduate stu- 
dents, post-doctoral researchers 
faculty members the time appli- 
cation. Teachers the Russian lan- 
guage secondary schools are also 
eligible. Persons from all fields 
study are encouraged apply, pro- 
vided that they can show reasonable 
professional and scholarly benefit 
derived from study the Soviet 
Union. For further information and 
applications write to: Stephen Vieder- 
man, Deputy Chairman, Inter-Univer- 
sity Committee Travel Grants, 719 
Ballantine Hall, Indiana University, 
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Bloomington, Indiana. Applications 
must received later than De- 
15, 1961, considered for 
the 1962-1963 exchange. 


Notes Biologists 


Dr. Alfred Novak has given his 
professor Natural Sci- 
ence Michigan State University 
take over the chairmanship the 
Science and Mathematics division 
Stephens College, Columbia, Missouri. 
also going establish course 
Natural Science the General 
Education level. 


Dr. Howard Hamilton, Professor 
and Entomology Iowa State 
University, Ames, has been appointed 
Chairman the Department 
and Entomology, effective 
July 1961. has been acting head 
during the past year. 


Dr. John Wilson, senior officer 
the National Science Foundation and 
psychologist, has been appointed 
Special Assistant Chancellor George 
Wells Beadle, October 1961. 
The appointment announced The 
University Chicago. 


Dr. Richard Pough, one the na- 
leading 
the Frances Hutchinson 
Medal for service conservation 
dinner the Garden Club 
America. 


Dr. William Burr, Jr., has been pro- 
moted the position Chief the 
Medical Research Branch the U.S. 
Atomic Energy Commission’s Division 
Biology and Medicine. 


Dr. Lorin Roberts, assistant pro- 
fessor botany the University 
Idaho, has been named Chevalier 
Mérite Agricole the 
French Minister Agriculture. Dr. 
Roberts was president the botany 
section the First International 
Congress Histochemistry and Cyto- 
chemistry, Paris, 1960. 


Dr. Joachim Weyl has been ap- 
pointed Deputy Chief and Chief Sci- 
entist the Office Naval Research. 
will replace Dr. Thomas Killian 
who has resigned accept position 
private industry. Prior his ap- 
Dr. Weyl was Research 
Director for ONR and the Director 
for its Naval Analysis Group. 


Dr. Monroe Edward Freeman, dis- 
tinguished biochemist and expert 
management, has been ap- 


pointed Director the Science In- 
formation Exchange The Smith- 
sonian Institution. September 
Dr. Freeman will fill the position 
made vacant the resignation Dr. 
Stella Deignan, who has held the di- 
rectorship the Exchange since 1950 
when was first organized. 


Dr. James Hardy has been ap- 
pointed Fellow the Foundation 
and Director its New Haven Lab- 
oratory the John Pierce Founda- 
tion. The Corporation Yale Uni- 
versity has also 
appointment Professor Physiol- 
ogy the Yale School Medicine. 
Before coming New Haven, Dr. 
Hardy was Professor Physiology 
the University Pennsylvania and 
Director Research the U.S. Navy 
Aviation Medical Acceleration Labora- 
tory, Philadelphia. 


Dr. Richard Willey has been ap- 
pointed Deputy Chief the Division 
Research Grants, National Insti- 
tutes Health, was announced 
Surgeon General Luther Terry. Dr. 
Willey was formerly Chief the Re- 
search Grants Branch, Division 
General Medical Sciences, NIH, and 
was also Executive Secretary the 
Mental Health Study Section. 


Dr. Paul Hudson retired from active 
duty The Ohio State University 
June 30, 1961 after serving years 
Professor and Chairman the 
Department Bacteriology, Dean 
the Graduate School, and Assistant 
Dean the College Medicine. 


Dr. Knorr, phytopathologist, Uni- 
versity Florida, has returned his 
post the Citrus Experiment Station, 
Lake Alfred, Florida, after serving 
year Egypt Agricultural Officer 
for the Food and Agriculture Organ- 
ization the United Nations. col- 
laborated with Dr. Farid Nour-Eldin 
the Ministry Agriculture 
studying the virus diseases affecting 
citrus the United Arab Republic. 


Dr. Egbert Walker, formerly 
Smithsonian Institution, has received, 
for the second time, the Oberly Me- 
morial Award, given biennially for the 
best bibliography the field agri- 
culture related sciences. The pres- 
entation was made Cleveland, Ohio 
July 10, the American Library 
Association Annual Conference, for 
his work, Bibliography Eastern 
Asiatic Botany, Supplement pub- 
lished the American Institute 
Biological Sciences. 


Dr. Bassett Maguire, head curator and 
coordinator tropical research 
The New York Botanical Garden, has 
been appointed adjunct professor 
botany Columbia University the 
Board Trustees the University. 


Dr. Arnold Ravin, Associate Dean 
the College Arts and Science and 
Associate Professor Biology the 
named Dean the College Arts 
and Science for 1961-62. Dr. Ravin, 
40, will fill the post vacated Dr. 
McCrea Hazlett, who recently was 
named Provost the University for 
the coming academic year. 


Dr. Ernst Mayr, will become Director 
Harvard’s Museum Comparative 
Zoology July Founded the 
great 19th century naturalist Louis 
Agassiz, the MCZ one the major 
centers natural history research 
the United States. 


Dr. Claude Bissell, president the 
University Toronto, has announced 
the appointment Dr. Swinton, 
formerly the British Museum (Nat- 
ural History), Head the Life 
Division, Royal Ontario 
Museum. Dr. Swinton succeeds Dr. 
Urquhart, who resigned the 
early spring 1961 devote his time 
research and teaching the 
University. 


Dr. Charles Thornton Kenyon 
College, Ohio, has been named pro- 
fessor and head the zoology de- 
partment Michigan State Univer- 
sity. Thornton will succeed Dr. 
Karl Stiles, who will retire July 
1962, according announcement 
the Board Trustees Thursday 
(June 15). 


Dr. Frederic Nordsiek 
appointed Scientific Associate Dr. 
Heller, President Memorial 
Sloan-Kettering Cancer Center, was 
announced Dr. Heller today. Dr. 
Nordsiek will also serve Chief 
Grants and Fellowships for the Sloan- 
Kettering Institute for Cancer Re- 
search, the research unit the Center. 


Meetings 


The annual convention the Ameri- 
can Documentation Institute will 
held November 6-8 the Somerset 
Hotel, Boston, Massachusetts. State 
the Art Symposium sponsored 
the National Science Foundation has 
been scheduled for Tuesday, Novem- 
ber Kresge Auditorium, 
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For information concerning this sym- 
posium, contact: Vachon, Litera- 
ture Physicist, Melpar, Inc., Applied 
Science Division, Galen Street, 
Watertown 72, Mass. Technical pa- 
pers documentation and related 
subjects are solicited for the volun- 
teer papers session schedules for 
Wednesday, November For further 
details these papers write to: Dr. 
Richard Orr, Director, Institute for 
Advancement Medical Communica- 
tion, East 68th Street, New York 
21, New York. 


The American Vacuum Society wil! 
serve host the Second Inter- 
national Congress for Vacuum Science 
and Technology, October 16-19, 1961 
the Sheraton Park Hotel, Washing- 
ton, D.C. The Congress will provide 
forum for the discussion the latest 
developments vacuum science and 
technology. 


conference entitled “The Cell 
Mitosis” will held November 6-8, 
1961 Wayne State University, and 
will sponsored Wayne State 
Alumni Fund. For further informa- 
tion contact: Laurence Levine, Dept. 
Biology, Life Sciences Research 
Center, Wayne State University, De- 
troit Michigan. 


The Endocrinology Study Section 
the National Institutes Health 
sponsoring Symposium Neuro- 
endocrinology held December 
and 1961, Miami, Florida. 
Those interested attending should 
address requests for room reservations 
to: Neuroendocrinology Symposium, 
The New Everglades Hotel, Miami, 
Florida. For information the sym- 
posium and for program, contact 
Nalbandov, 102 Animal Genetics, 
University Illinois, Urbana, Illinois. 


The next meeting the Weed Society 
America will held the Jeffer- 
son Hotel St. Louis, Missouri. The 
North Central Weed Control Confer- 
ence will host for this meeting. The 
program will start 1:30 p.m. 
Monday, December 11, and end noon 
Thursday, December 14. Monday 
morning will available for commit- 
tee meetings. tour the Agricul- 
tural Research Laboratories Mon- 
santo Chemical Company being ar- 
ranged for a.m. Monday and will 
Questions regarding local arrange- 
ments should directed the co- 
chairmen, Dr. Hemphill, De- 
Fletchall, Farm Crops Department, 
University Missouri, Columbia, 
Missouri. 
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The newly formed American Society 
for Cell Biology has announced its 
first regular meeting and has issued 
call for papers. The meeting will 
held November and 1961, 
Chicago, Illinois the Eagewater 
Beach Hotel. program three 
symposia, contributed papers, demon- 
strations and motion pictures being 
arranged. The symposia with invited 
speakers from the U.S. and abioad, 
refiect the Society’s aim transcend 
disciplinary boundaries and bring to- 
gether workers with divergent ap- 
fundamental problems the cell. The 
topics will cover cell continuity, cell 
diversification, and characteristics 
cell interfaces. Further information 
about the Society the meeting may 
obtained from the Acting Secre- 
tary, Dr. Moses, Box 2982, Duke 
University School Medicine, Dur- 
ham, North Carolina. 


The Michigan Nucleonic Society an- 
nounces all-day scientific meeting 
held the Ford Hospital, De- 
troit, November 10, 1961. Nation- 
ally known speakers from many lab- 
oratories across the country have been 
invited and will include Dr. 
Dienes, Brookhaven National Labora- 
tory; Dr. Bernard Smaller and Dr. 
Sinclair, Argonne National Lab- 
oratory; Dr. Wright Langham, Los 
Alamos National Laboratory; and 
several local speakers. wide range 
subjects radioisotope research 
and radioisotope applications will 
covered. Further details and the pro- 
gram the meeting can obtained 
from Preuss, Department 
Physics, Edsel Ford Institute for 
Medical Research, Henry Ford Hos- 
pital, Detroit Michigan. 


educational program entitled 
Organization 
mentation and Engineering Univer- 
sities and has been sched- 
uled the University Nebraska for 
October and the Sheraton- 
Fontenelle Hotel Omaha. Co-spon- 
soring this program the Electrical 
Techniques Medicine and Biology 
committee the American Institute 
Electrical Engineers and the Pro- 
fessional Group Bio-Medical Elec- 
tronics the Institute Radio Engi- 
neers. Hosts for the conference will 
the Nebraska section the A.I.E.E. 
and the Omaha-Lincoln section the 
Program chairman Profes- 
sor Dennis LeCroisette, Drexel Insti- 
tute Technology, Philadelphia and 
co-chairman Dr. Lowell Dunn, 
University Nebraska College 
Medicine, Omaha. 


Recent Deaths among Biologists 


Livingstone, Head the Depart. 
ment Botany and Plant Pathology 


the Pennsylvania State University, 


Washington, C., August 


John Curtis, Professor Botany 
the University 


New 
lie 
don 


Lester Sharp, Professor Emeritus 


fornia, July 17. 


Ernest Reynolds the Marine 


oratory the University Miami, 
June. 


Anal; 


office 
Presi 
tary- 


The 


bins; 


Joseph Horace Faull, Professor 


Forest Pathology, Emeritus, Har- 
vard University, Cambridge, Mas- 
sachusetts, June 30. 


Reports the Election 


New officers for 1962 the Ecological 
Society America are: President, 


Ketchum; Secretary, Pearson. 


The Phycological Society America 
reports the following new officers: 
President, Luigi Provasoli; Vice Presi- 
dent, Daily; Secretary-Treas- 
urer, Walter Herndon. 


New the Mycological Society 


America are: President, Everitt 
Benecke; President Elect, Horace 


Barnett; Vice President, 


Hesseltine. 


The following new officers have been 


elected the American Bryological 


Society: President, 
botham; Vice President, Harvey 


Weber. 


The 
new 

Fran 
Lern 


urer, 
New Officers from the Societies 


The Society for Industrial Micro- 


biology reports the following new 


cers: President, Frederick Kavanagh; 


Vice President, Dulaney. 


New officers the American Society 


Physiology are: President, 


Harry Beevers; Vice President, Carlos 
Miller; Secretary, Sam Aronoff; Ex- 


Secretary, Klein. 


The following new officers have been 


elected The Nature Conservancy: 


President, Alexander Adams; Vice 
President, Conrad Chapman; Secre- 
tary, Elting Arnold; Treasurer, 
Mason. 


The American Society for Horticul- 


tural Science reports the following new 


officers: President, Jamison; 
Vice President, Walter Reuther; Sec- 
retary-Treasurer, Marshall. 
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The Association 
reports the following new 


Ball; 


\ew officers the American Society 
Parasitologists are: President, 


Stauber; President Elect, Gor- 
Vice President, 


Official Seed 


President, Dwight Forsyth; Secre- 


The following new officers have been 


the Botanical Society 


America: President, Ledyard Steb- 


Vice President, David Keck. 


The Society for the Study Evolution 
reports the election the following 
new Officers for 1962: President, 


Blair; President Elect, John 


Moore; Vice President, Michael 


ciety 


been 
gical 


AIBS REPORTS 


Ata time when communication among 


all nations vital not 
the growth, but also the 
survival the free world, AIBS at- 


taches immeasurable significance 
contacts with foreign biologists, 
The Asia Foundation Grant 


which has made many these con- 


possible. 


Funds allocated the Institute 


The Asia Foundation have 


AIBS award 3-year mem- 


approximately 175 stu- 


With 
their membership, they are entitled 
receive the AJBS Bulletin and are 


for discounts numerous 


AIBS publications. booklet listing 


these publications was mailed them 


with congratulatory letter from the 
Executive Director AIBS when the 
awards were issued. Responses the 
letter and the offer discounts 
have been numerous and enthusiastic. 

Imminently, AIBS will distribute 
these biologists the UNESCO Coupon 


brochure, attempt promote 
further scientific activity. 

Two Asian biologists aided The 
Asia Foundation funds have attended 
the annual meetings AIBS societies. 

With the goal view establishing 
more active relations with Asian biol- 
ogists, AIBS has established contact 
with various embassies. One imme- 
diate result this liaison has been 
the compilation several lists 
Asian students who are temporarily 
residing the U.S., and who may, 
the future, able avail them- 
selves The Asia Foundation Grant 
funds attend scientific meetings. 


July 15, 1961, Mr. Charles 
Ossola, recently with the U.S. Science 
Exhibit, joined the AIBS staff 
Administrator. 


After costly study procedures 
became apparent, last fall, that AIBS 
required more rapid method the 
handling its membership addressing 
operations. For many reasons, was 
recommended that adopt 
punched-tape compatible with auto- 
matic graphotype machine. was also 
suggested that this punched tape 
compatible with punched-card equip- 
ment, possible, the event that 
later date would necessary for 
other operations. Furthermore, con- 
sideration was given future opera- 
tions the National Register Sci- 
entific and Technical Personnel and 
the possibility using this punched- 
tape connection with Register data 
processing. 

Naturally, our system had re- 
vamped install equipment this 
type. However, major problems 
were encountered connection with 
the transition, and June 16, 1961 
this system has been effect. 

the near future, AIBS will pub- 
lish new manual for the benefit 
Member Societies assist them the 
use this new equipment. 


AIBS Publications 


The eighth and ninth the series 
Russian Monograph translations are 
now available: Wintering Plants 
Levitt (see Page 8); and Mono- 
genetic Trematodes, Their Systemat- 
ics and Phylogeny Boris By- 
chowsky, edited Dr. William 
Hargis, Jr. 


The Style Manual For Biological Jour- 
nals, which has been published 
AIBS for the Conference Biological 
Editors, entering its 3rd printing, 
all 1961. Comments from users are 
uniformly enthusiastic. 


June, Martin Berke joined the 
AIBS assistant the Director 
Publications. Previously with the 
University Pittsburgh, Special Re- 
search Staff, has Biology, 
worked with the U.S. Army Chemical 
Center, has written radio. and tele- 
vision programs and has done edi- 
torial work. 


New AIBS Officers 


Dr. Frits Went, director the Mis- 
souri Botanical Garden, St. Louis, Mo., 
was elected president the American 
Institute Biological Sciences the 
Institute’s Board Governors Pur- 
due University, August, 1961. 

Dr. Went will succeed Dr. Tracy 
Sonneborn, Distinguished Service Pro- 
fessor Zoology Indiana Univer- 
sity, January 1962. 

native the Netherlands, Dr. 
Went obtained his Ph.D. the Uni- 
versity Utrecht, and served for five 
years thereafter botanist with 
the Botanical Gardens Buitenzorg 
(Bogor), Java. 

served for years professor 
plant physiology California In- 
stitute Technology, Pasadena, be- 
fore leaving there 1958 direct the 
Missouri Botanical Garden. 

specialist environmental influ- 
ences plant growth, Dr. Went 
member the National Academy 
Sciences, Correspondent the 
Netherlands, Royal 
French Academies, and member 
many professional and scientific or- 
ganizations this country. 


his new position will direct 
the affairs 85,000-member or- 
ganization professional biologists. 


Dr. James Ebert, Director the 
Department Embryology the 
Carnegie Institution Washington, 
and former member the faculties 
Johns Hopkins and Indiana Univer- 
sities and Massachusetts Institute 
Technology, was elected vice president 
the Institute. 


Dr. Frank Cullinan, Beltsville, 
Md., associate director the Crops 
Research Division the U.S. Depart- 
ment Agriculture, was re-elected 
secretary-treasurer. 


Dr. William Steere, director 
the New York Botanical Garden, New 
York, was elected the Executive 
Committee the Institute. 


Dr. George Beadle, Chancellor 
the University Chicago and Nobel- 
Prize winning geneticist, 
elected honorary adviser the 
Governing Board. 
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Biological Sciences 
Communication Project 


Recognizing that acute biological 
literature information problem exists, 
the AIBS formed hoc Committee 
recommend action. This led the 
establishment October 18, 1960 
the Biological Sciences Communica- 
tion Project (BSCP), operating under 
grant from the National Science 
Foundation. The project functions un- 
der policy determined Steering 
Committee, and with detailed assist- 
ance from executive committee. 

Anticipating the growing problem 
communication, and keeping 
mind the needs the average biol- 
ogist, the Biological Sciences Com- 
munication Project will undertake the 
following large-scale programs. 

The study, definition, and im- 
provement the flow fundamental 
and applied biological information 
from the scientist producer the sci- 
entist consumer; Emphasis being 
placed traditional biology and bio- 
medicine, bioagriculture, biooceanog- 
raphy, biochemistry, and biophysics. 
The evaluation the oral and 
written techniques communication 
biological sciences and the deter- 
mination the methods increasing 
their impact learning. 

The coordination with the pro- 
grams other groups working 
the field communication, and 

The acquisition financial sup- 
port, both public and private, for proj- 
ects that fill gaps our current 
knowledge communication problems. 

the international level, two proj- 
ects are currently being proposed. The 
Foreign Information Exchange for 
Life Scientists (FIELS) program will 
attempt collect information the 
science programs all foreign coun- 
tries, and disseminate the travel- 
ing biologist. The other program will 
seek identify all foreign published 
serial literature, with view the 
future formation Biological 
Serials Record Center. 

Not wishing add the reading 
burden scientists, but feeling the 
need keep up-to-date with the activ- 
ities the community scientific 
communication, the BSCP has begun 
printing, irregularly, “newsletter,” 
the BSCP Communique. This publica- 
BSCP well news items from 
other sources, new journals, and forth- 
coming meetings. feel that the 
Communique simplifies rather than 
adds the literature load, since 
gathers into few informal pages, the 
abstracting great deal informa- 
tion valuable the community in- 
terested biological communication. 

particularly wish respon- 
sive the needs research biol- 
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ogists, and therefore, want solicit 
ideas, comments, and suggestions for 
this project. 


Foreign Information Exchange 
for Life Scientists 


The exchange information between 
U.S. and foreign biological scientists 
beneficial both the advancement 
science and international under- 
standing. Yet, American biologists 
traveling abroad are not always creat- 
ing desirable image because they are 
not completely informed the foreign 
scientific activities. Simply stated, 
scientists cannot afford the weeks 
research necessary for gathering such 
information; neither there one cen- 
tral source this information avail- 
able the 

Concern for this problem led the 
AIBS, Biological Sciences Communica- 
tion Project (BSCP) establish top 
priority program known 
Foreign Information Exchange for 
Life Scientists (FIELS). The program 
concerned with the establishment 
up-to-date central file for the 
use biological scientists travelling 
abroad. 

The file will arranged geograph- 
ically and will contain the following 
types information: 


Listing principal scientific re- 
search 
tories, universities, etc., and the 
types programs being under- 
taken. 

Listing scientific personnel 
activity (including curriculum 
vitae, address, telephone number, 

Scientific literature with perti- 
nent bibliographical information. 
Major sources support sci- 
ence the country. 

Background the country (his- 
tory, geography, customs, cli- 
mate, language problems, gov- 
ernment, currency, living accom- 
modations, and 
ments). 


Many sources will utilized ob- 
tain this information. believe that 
the primary source will the biol- 
ogists the world, the American biol- 
ogist with current information 
foreign scientists and scientific activ- 
ities well foreign scientists the 
United States. second source will 
representatives government 
agencies foreign countries such 
embassy scientific groups 
like the Office Naval Research— 
London. addition, program 
being considered send distinguished 
determine the state the art. 

FIELS will present this information 
requesting scientists, who will 


return furnish trip reports 
keeping this information 

Three countries have been 
begin the collection these mate. 


rials Norway, India and 
the Soviet Union. FIELS will «se the 
knowledge gained from the study 


these countries establish long range 
plans for the development entra] 
biological scientists. 

this time, FIELS not 
ciently advanced provide informa- 


tion scientists. However, the 


Program will greatly appreciate sug- 
gestions well contributions 
the program such trip reports, 
notes and comments international 
scientific experiences. 


New Journals 


Advances Morphogenesis, 
demic Press Inc., 111 Fifth Ave., 
N.Y. N.Y. (1961). 


American Zoologist, American Society 
Zoologists, 104 Liberty Street, 
Utica, N.Y. Feb. (1961) Quarterly, 
$9.00. 


Botanical Bulletin Academia Sinica, 
1:1, June 1960, Li, Director, 
Institute Botany, Academia Sin- 
ica, Nanking, Taipei, Taiwan, Ir- 
regular, $2.00 per volume (one 
two issues). 


Chesapeake Science, 1:2, June 1960, 
Mansueti, Ed., Department 
Research and Education, Chesa- 
peake Biological Laboratory, Solo- 
mons, Md., Irregular. 
year. 


International Society for Tropical 
Ecology; Bulletin; Poona, India; 
Jan. 1961. 


Jeune Naturaliste; (Joliette, Quebec 
Seminaire) times year, Case 
Postale 219, $1.00. 


Journal Theoretical Biology; 
Danielli, Ed., Academic Press, 111 
5th Ave., N.Y. N.Y. 


Medical Documentation; 1:1, Jan. 
1961; Dr. Otto Nacke, 21a Ehrsen, 
Schotmar, Mittelstrasse 29, Ger- 
many—contains articles 
odology medical surveys, medical 
statistics, and mechanical selection. 
(free charge). 


Realities Scientifiques Techniques 
Published SODEX- 
PORT, Rue Servandoni, Paris 
France; bi-monthly, per year. 


Sabouraudia (International 
for Human and Animal Mycology) 
Edinburgh; January 1961; and 
Livingston, LTD, 15-17 Teviot 
Place, Edinburgh, $12. 
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Biological Serial Record Center 


impediment the biologist 
and serial publications. 
Even the number serials publishing 


information useful the biologist 


unknown; estimates range from 10,000 
50,000. 

Present sources information re- 
lating biological serials are many 
instances 
conflicting and inaccurate. The prob- 
lem maintaining any records this 
area further complicated the 
rapid birth and death rate journals 
the field. 


The Biological Sciences Communica- 
tion Project (BSCP) proposing 
program establish Biological 
Serial Record Center world wide 
basis. The objectives the center are 
follows: 


obtain the following data per- 
taining each serial title: 
Title 
Publisher 
Address publisher issuing 
agency 
Frequency publication 
Date first issue 
Price and exchange basis 
Copyright status 
Number articles and num- 
ber 
annually 
Nature contents 
Language text 
Coverage abstracting and 
indexing services 
Editorial policy 
Location 
form 
each cerial through all possible 
media and libraries, scientific 
organizations, secondary 
publications request 
provide, request, answers 
special queries the serial 
literature biology (e.g. pre- 
pare list serial titles pub- 
lished the field cytogenetics, 
prepare analyses regular 
intervals the world’s serial 
literature biology. 


The primary target the program 
will determine what biological 
literature exists, and what portion 
available American biologists. 
important that mechanism 
must established for obtaining the 
serials which are not available this 
country and making the best use 


those which are already available. 

The proposed center will located 
Washington, D.C., take advan- 
tage the facilities and resources 
the federal library collections. Service 
procedures and other details are 
determined the near future. 


The Special Libraries Association 
(SLA) Translation Center 


Located the John Crerar Library 
Chicago, the SLA Translation Center 
depository for unpublished foreign 
and domestic translation material 
all subject fields; especially science, 
medicine, engineering, and technology. 

January 1959, the Center en- 
tered into cooperative project with 
the Office Technical Services (OTS) 
the U.S. Department Commerce. 
OTS now serves the collection cen- 
ter for foreign and domestic govern- 
mental agencies, while the SLA Center 
continues collect foreign and 
governmental sources. 

The OTS responsible for catalog- 
ing and abstracting all translations. 
Card catalogs; arranged author, 
title, subject, serial number, journal 
from which translation was made, and 
translation call number; are main- 
tained the SLA Translation Center, 
OTS, and the Library Congress. 

All newly deposited translations are 
listed semi-monthly publication 
issued OTS, Technical Transla- 
tions. This publication lists transla- 
tions obtained from all sources; trans- 
lations available from commercial 
firms; translation work progress 
government agencies; and list 
Translations are arranged 
subject categories and include com- 
plete 
price, availability, and usually brief 
abstract. 


The growth and effectiveness any 
translation center service depends 
upon the contribution and cooperation 
all users that service. The SLA 
Translations Center urges all users 
make every possible contribution 
for deposit the collection. trans- 
lation gathering dust your private 
file cannot make any contribution 
the scientific community until such 
time the material readily avail- 
able everyone within the commu- 
nity. copy the translation 
not available for deposit, arrange- 
ments can made lend the Center 
the material for short period time 
with permission microfilm; 


35mm microfilm copy may sent 
place the original material. 

Permission lend the translation 
dition the deposit. For the protec- 
tion depositors, stated policy 
the Translations Center delete 
all identification the donor. 

For further information, contact: 
Chief, SLA Translation Center, the 
John Crerar Library, East Ran- 
dolph Street, Chicago Illinois; 
Chief Office Technical Services, 
Department Commerce, Washing- 
ton 25, D.C. 


Biology Course 


Beginning September 25, college- 
level biology course will produced 
for television the Learning Re- 
sources Institute and the Columbia 
Broadcasting Company, consulta- 
tion with AIBS. date, about 150 
CBS-affiliated and independent educa- 
tional have signed 
carry the course. Learning Resources 
Institute also contacting colleges 
and universities about plans for offer- 
ing the course for credit. 

Dr. Ray Koppelman, Assistant Pro- 
fessor Biochemistry the Univer- 
sity Chicago, will instructor for 
the course, and also author its 
text, Study Guide the New Biol- 
ogy.” The paperback text 
published two parts Addison- 
Wesley; part one September 11, and 
part two January for the beginning 
the second semester. Each priced 
$2.50. 

CBS half-hour segments with time 
schedules varying from station 
station. 


Placement Service 


Attention Employers Biologists and 
Agriculturalists: The increase re- 
quests candidates and employers 
have necessitated some changes the 
publication the AIBS 
Service Directory. Effective Novem- 
ber 1961, the Directory will pub- 
lished quarterly (November, Feb- 
ruary, May, and August) cost 
$8.00 per year. Individual copies may 


Those biologists 
who wish have their curricula vita 
appear one more the Quarterly 
Lists may directing their in- 
quiries the AIBS Placement Service 
Office. 
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LIBRARY 


One copy each publication submit- 
ted for listing should sent the 
Editor, AIBS BULLETIN, American 
Institute Biological Sciences, 2000 
Street, NW, Washington D.C. 
Only books published within year 
receipt will reviewed. Books 
marked with are those published 
Bulletin advertisers. 


Introduction the Biology 
Micro-organisms. LILIAN 
FOLKES, and CARLILE. 452 
p., illus. St. Martin’s Press 175 
Fifth Avenue, New York 10. (1961) 
$6.75. 


This new textbook English au- 
thors the University Bristol 
general introduction the morphol- 
ogy, physiology and ecology the 
major groups microorganisms. 
designed cover broadly full 
university course microbiology and 
suitable for students the agricul- 
tural and biological sciences. 

Section covers the morphology and 
life-cycles bacteria, fungi, protozoa, 
slime molds, algae and viruses. Sec- 
tion includes discussions physi- 
ology and metabolism, while Section 
III devoted soil, air, water, food, 
industrial fermentation, plant and ani- 
mal diseases. Some techniques used 
the study microorganisms are 
placed appendix. 

The book written very read- 
able but concise manner for students 
who have had courses biology and 
organic chemistry. well illus- 
trated with excellent figures and 
plates. Each the chapters con- 
cludes with list books, reviews 
and important articles enable the 
student pursue further any area 
which especially interested. 

Although new and important words 
are printed bold face type would 
value the students such 
terms hypobiosis and cryptobiosis, 
were included glossary. 

The classification bacteria closely 
follows Bergey’s Manual Deter- 
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minative Bacteriology for the Pseu- 
domonadales and the Eubacteriales. 
However, might expected, the au- 
thors have found difficult 
consistent using Clostridium per- 
fringens Clostridium welchii. 

This book successfully accomplishes 
the authors’ attempt present in- 
formation important groups 
microorganisms often neglected 
other writers. should serve admir- 
ably for this purpose and joins 
growing list outstanding texts for 
introductory microbiology. William 
Walter, Department Botany and 
Bacteriology, Montana State College, 
Bozeman. 


GEORGE REID. xvi 
375 p., illus. Reinhold Publishing 
Corporation, New York. (1961) $7.50. 


The study the biology, chemistry, 
physics, and geomorphology water 
bodies complex and has been the 
subject several textbooks the 
past decade. Usually, these studies 
have been limited either fresh wa- 
ter bodies marine waters. However, 
more general works, principally those 
Hutchinson and Allee, Emerson, 
Park, Park, and Schmidt, have dis- 
cussed all water environments. Reid’s 
new text, which covers inland fresh 
water bodies and the transitional area 
the estuary where fresh waters 
meet the oceans, deserving addi- 
tion the field and should prove par- 
ticularly useful courses conducted 
coastal regions. 


This book organized into five 
primary divisions: the origins and 
features basins and channels; II) 
Water; III) Natural waters envi- 
ronment (solar radiation, thermal re- 
lations, water motions, gases, dissolved 
solids) Organisms the environ- 
ment; and Relationships organ- 
isms and environment. The first three 
divisions, consisting basic physico 
chemical principles, compose about 
per cent the text. The penultimate 
section, relatively useless running 
account the great variety organ- 
isms encountered lakes, streams, 
and estuaries, occupies additional 
per cent. Thus, the concepts 
community ecology, emphasized the 
title, are compressed largely into the 
final quarter the text. 


The book suffers from three main 
weaknesses. Its coverage great 
that the necessary condensation has 
resulted rather cryptic discussions 
many complex concepts. This fact 
will throw considerable burden 
the instructor using the book 
class will make many sections 
the book rather incomprehensible 
individual reader who lacks 


requisite background. The 
weakness the stifling pedantry 
the writing which conjures visions 


second 


teacher lecturing class. There 


the writing that its compendium 


nature stands stark relief. was 


negatively impressed too frequent 


review paragraphs and the over usage 


such phrases as, have 
The author’s preference for scientific 
jargon also detracts from the text, 
especially since the book lacks glos. 


sary. The third weakness that the 


relatively extensive bibliography, com. 


prising some 370 titles, not 


related with the text. Under the 
edgment the author his main 
sources information. Only about 
per cent the titles are languages 
other than English and the majority 
these were published the 


Although this first edition Reid’s 
text open the aforementioned 


criticisms, its value 
insure its longevity and wide usage. 
touches many basic principles 
and draws illustrations from variety 
geographical settings. Jack 
Cormick, The American Museum 
Natural 


*Man Nature. MARSTON BATES. 
116 Foundations Modern Biology 
Series, Prentice-Hall, Inc., Englewood 
Cliffs, New Jersey, (1961) $1.50 
(paper bound). 


This the eleventh book series 


intended form source subject 


matter from which biology teacher 
(college level?) can select readings 
suitable his particular course de- 
sign. addition the author states: 

“The aim this book explore 


the area contact and overlap be- 
tween biological and social sciences, 


look some the parts biology 
that provide useful background for 
the exploration social studies.” 
One must grant that Bates succeeds 
usual captivating the 
attention. But many pedagogical 


criteria, even relation the 
author’s aim, this book falls short. Al- 


though many principles are mentioned 
implied, the reader general must 


look elsewhere for data test their 


validity. 
Bates first raises the issue that 
“One problem biology 


chology, then, determine and de- 


scribe the shift capability that en- 


abled man begin the record 


man achievement.” 
gesting that comparative biological 


Then after sug- 


approach may further 


standing rejects this possibility 
with: “But still not know the 


genetic steps biological evolution 


that made the beginning culture 


popu 
disea 
and 
now 
leadi 
make 
whic! 
techr 
meta 
with 
and 
para 


possi 
than 
situa 
outlo 
racia 
jects 
Ther 
beha 
mals 
ritor 
this 
the 
inves 
muni 
than 
mear 
side 
subje 
satis 
divid 
and 
with 
scien 
phys 
lects 
least 


possible. experimental approach 
this mystery impossible, since 
establish breeding populations 
people the laboratory for study, 
can with mice fruit flies.” 

falls into the trap assuming 
that all human behavior, the fact 
its existence, becomes impossible 
expression any non-human species. 
For example says that “sometimes 
men” (and implication only men) 
“will die rather than eat food they 
think unfit.” have recently found 
that rats with certain social histories 
will die thirst starvation rather 
than adjust drinking feeding 
situation slightly different from that 
which they have been accustomed. 
again expresses his negative 
outlook this passage (p. 47): “Both 
racial and cultural conflicts are sub- 
jects for study social scientists. 
There may some ultimate biological 
basis, related the basis conflict 
behavior sometimes seen other ani- 
mals like the vocal fighting over ter- 
ritory the howler monkeys. But 
this deeply buried under history, 
economics, and learned behavior that 
digging for the present time 
hopeless.” 

This pervading irresolution between 
the statement problem and its 
investigation most clear the fol- 
lowing (p. 92): “The health com- 
munity clearly involves much more 
than freedom from disease.” (Here 
means infectious disease). could 
argue that the most important aspects 
community’s health are far out- 
side biology, even any the 
subjects ordinarily thought part 
‘public The values and 
satisfactions, the morals, both in- 
dividuals and groups, are surely basic 
the development healthy society 
and these things can hardly dealt 
with biology, perhaps not any 

While recognizing that abnormal 
physiology, disease, eminates from 
many predisposing conditions, se- 
for emphasis those caused 
parasitic organisms. Yet these are the 
least characteristic man 
most social animal. When discussing 
populations points out that heart 
disease, cerebral hemorrhage, 
and accidents the United States 
now replace infectious diseases the 
leading causes death. However, 
makes effort exploit this change 
despite now voluminous literature 
which implicates man’s culture and 
technology the origin many 
metabolic and behavioral disorders. 


Bates repeatedly implies that man 
different from other animals, 
with regard psychological, social 
and cultural phenomena, that com- 
biological studies will fail 


advance our understanding such 
phenomena the human level. 
ecologist! 

From many viewpoints this book 
inadequately fulfills the implications 
its title. John Calhoun, Na- 
tional Institutes Mental Health. 


*Forest Management. Edition. 
MEYER, RECKNAGEL, STEVEN- 
SON and BARTOO. 282 The Ron- 
ald Press Company, New York, N.Y. 
(1961) $8.50. 


This second edition Forest Man- 
agement represents notable con- 
tribution the field forestry. 
should find useful place the reper- 
tory the forestry student and 
the desk the practicing forester. 
The authors have succeeded devel- 
oping the subject forest manage- 
ment clear, logical and up-to- 
date manner. 


The book divided into four major 
parts accomplishing that which 
stated the Introduction the 
major emphasis will placed upon the 
concept forest management the 
formalized application technical 
forestry the operation specific 
forest property.” 

Part one deals with the organization 
forest property, including discus- 
sion the tasks forest manage- 
ment, maps useful management, the 
subdivision forests, the classifica- 
tion forest conditions, and forest 
inventory, growth, and mortality 
related the actual growing stock 
the forest. Continuous Forest In- 
ventory (CFI) briefly discussed. 


Part two dealing with regulation, 
presents turn detailed discussions 
the even-aged forest, the uneven- 
aged forest, and the regulation the 
growing stock both types forest. 
This part the book represents the 
major section, comprising 114 pages. 
Such topics the normal and desired 
growing stock, the use yield tables, 
forest structure, growth, and develop- 
ment, various types rotations, and 
cutting cycles are discussed for both 
the even-aged and uneven-aged forests 
where appropriate. 


The chapter the uneven-aged 
forest particularly strong and re- 
mains the best source informa- 
tion for techniques related the study 
and management this type forest 
structure. has been considerably 


modified from the first edition 
achieve greater clarity and incor- 
porate recent research and experience. 

The actual regulation the grow- 
ing stock discussed detail pro- 
viding practical formulas 
niques for 


the calculation the 


allowable cut which are representative 
the methods current use. Note- 
worthy additions this part include 
discussion systems manage- 
ment and comparison even-aged 
and uneven-aged growing stock. 

Part three discusses the preparation 
forest management plans, their 
control, revision and record keeping, 
and the forest business enter- 
prise. Topics covered 
necessary components, outline, and ar- 
rangement management plan, and 
timely discussions property ap- 
praisals, forest taxation, income taxes, 
timber sales, and contracts related 
forest enterprise. 


Part four covers briefly the history 
and present status forest manage- 
ment the United States. 


Actual management plans are pre- 
sented considerable detail the 
Appendix. One plan deals with small 
forest property, one with medium- 
sized and two with large properties 
located Massachusetts, Tennessee, 
Idaho, and California. These are dif- 
ferent plans from those presented 
the first edition. critique has been 
added the authors after three 
the plans presented. 

While few minor deletions have 
been made, this second edition has 
considerable number 
Significant among those not already 
mentioned are more detailed subject- 
matter headings, the keying tables, 
figures, and formulas chapters, and 
suggested supplementary readings 
(annotated) following each chapter. 

The authors have done excellent 
job revision, this second edition, 
book already well established 
text forest management and 
outstanding reference for all per- 
sons engaged interested prac- 
tical forest management. Thomas 
Beers, Department Forestry and 
Conservation, Purdue University, La- 
fayette, Indiana. 


THE AIBS BULLETIN anxious 
publish articles all fields 
terest biologists—especially 
lustrated articles. Average length 


about 2500 words. you have 
articles cover photographs 
contribute, please send them The 
Editors, AIBS BULLETIN, 2000 
Street, N.W., Washington 
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AAAS General Sessions. Moving Fron- 


tiers Science: One four dis- 
tinguished lecturers will 
Fager, whose general topic will 
energy fiow ecological systems, 
Dec. 28, aft. 


AAAS Interdisciplinary Symposia, Dec. 


28. One four, “Existing Levels 
Radioactivity Man and His 
Environment: 
Significance,” arranged John 
Christian. Speakers: Wright 
Langham, Ernest Anderson, 
Burch, and James Arnold. 
Another, “Geochemical Evolution— 
the First Five Billion Years,” (also 
Dec. 29) arranged Lover- 
ing, who will preside the Dec. 
session; Essie White Cohn will pre- 
side the Dec. session. Titles 
and speakers for Part “Cosmic 
and Geological will be: 
“Origin the Chemical Elements,” 
Burbidge; “Origin the At- 
mosphere the Planets,” Harold 
Urey; “Geochemical Restrictions 
the Environment which Life 
Originated,” Philip Abelson; and 
“The Geochemical Evolution the 
Earth’s Crust the Rocky Moun- 
tain Region,” Engel. Titles 
and speakers for Part II, “Minor 
Elements the Biosphere and 
Surface Waters,” will follows: 
“Effects Some Minor Elements 
Experimental Animals and People,” 
William Strain; ‘(Biochemical 
Cycle Some Minor Elements 
Plants,” Perry Stout; “The Cycle 
Vanadium Helen Can- 
non; “Minor Element Content 
Some Major Streams the World,” 
Walton Durum and Joseph Haffty; 
“The Content Minor Elements 
Raw and Finished Water Some 
the Major Municipal Water Sup- 
plies the United Charles 
Durfor. Following presentation 
the papers, Essie White Cohn and 
Lovering will give com- 
mentary the symposium. 


posium, “Extraterrestrial Biochem- 
istry and arranged 
Charles Phillips, Dec. 27. Speak- 
ers: Wedum, Richard Ehrlick, 
Hubertus Strughold, Henry 
Stubbs, Carl Sagan, and Sidney Fox. 


AAAS Section F-Zoological Sciences. 


Zoologists’ Dinner and vice presi- 
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AAAS Denver Meeting 
December 26-31, 1961 
THE 128TH MEETING the American Association for the Advancement 


Science will include sessions AAAS sections and some partici- 
pating organizations. Programs particular interest biologists are: 


dential address Jack Schultz, 
Dec. 29. 


Section G-Botanical Sciences. 


Two-session symposium, “Plant Bi- 
ology Today: Advances and Chal- 
Creighton, Dec. 27. Among the titles 
and speakers: James Bonner; 
“The Control Plant Growth 
Anton Lang; “The 
liam Jensen; “Biological Clocks 
Lawrence Bogo- 
rad; and “Translocation: The Move- 
ment Dissolved Substances With- 
Plants,” Frank Salisbury. Session 
for contributed papers, Dec. 26. 
Botanists’ Luncheon and vice presi- 
dential address James Bonner, 
27. 


AAAS Section N-Medical Sciences and 


cosponsors. Four-session symposium, 

“Physiological 

Aspects Human ar- 

ranged Alexander Bearn and 

Oscar Touster, Dec. 29, 30. Topics 

and speakers will be: 

Structure and Specific Action 
DNA—Paul Doty, Hurwitz, 
Mirsky; 

Gene-Protein Relationships, Part 
I—C. Baglioni, Bonner, 

Gene-Protein Relationships, Part 
II—R. Ceppelini, Kirk- 
Steinberg; 

Tissue Culture, Immunological 
and Evolutionary Aspects— 
Puck. 

John Youmans will give his vice 

presidential address, and the seven- 

teenth Theobald Smith Award will 
presented, Dec. 30, aft. 


Section 


symposium, “Land and Water Use 
with Special Reference Moun- 
tain and Plains Regions,” arranged 
Wynne Thorne, Dec. 27-29. 
Part “Land and Water Re- 
sources,” Part II, “Optimum Uses 
for Dec. 27; Part III, 
“Water and Dec. 28; 
Part IV, “Impact Public Policy 
Land and Water Use,” Part 
“Projecting Pro- 
grams,” Dec. 29. 


There will Biologists’ Smoker 
and all biological societies, Dec. 27. 


SOCIETAL PROGRAMS 


Alpha Epsilon Delta. Annual 
posium, “Career Opportunities 
Medicine and Dentistry,” arranged 
Maurice Moore; annual 
eon and address; Dec. 28. 


American Nature Study Society. Among 
the sessions: “Nature Study Around 
the Richard Weaver 
presiding, Dec. 27; “Outdoor Nature 
Interpretation,” Dec. 28; joint pro- 
gram with the National Association 
Biology Teachers, 
Conservation Around the World,” 
Dec. 28; joint field trip with NABT, 
Dec. 29; motion-picture film, 
ture Adventure Around the World, 
Dec. 29; sessions “Ecology and 
Natural History the Rocky 
Mountains,” Ruth Hopson presiding, 
Dec. 30. 


American Physiological Society. Ses- 
sion, “Physiological 
Manned Lunar Space Flight,” ar- 
ranged Robert Smith, with 
Loren Carlson presiding, Dec. 
29. Included will be: 
physiological Ross 
Adey; “Hemodynamic Evaluation 
Null Gravity,” Nello Pace; and 
panel discussion, “Space Physiolo- 
gists: Their Role, Availability and 
Training.” 

American Psychiatric Association, Com- 
mittee 
symposium, “Genetics and Evolu- 
tion Relation Human Be- 
Hamburg, Dec. 27. the 
speakers will Ernst Caspari, 
Desmond Clark, 
Theodosius Dobzhansky, and Sher- 
wood Washburn. 


American Society Naturalists. An- 
nual national meeting, arranged 
Ernst Caspari, will feature 
the presidential address Marston 
Bates, “Man’s Ecological Niche,” 
Dec. 27, morn. The business meet- 
ing the society will follow. 


American Society Zoologists. Tenta- 
tive program the national meet- 
ing the Society, arranged Ray 
Watterson, with more than 
sessions, includes sessions for 
contributed papers, sponsored all 
six divisions the Society, through- 
out the meeting period; business 
meetings five divisions; and 
series symposia. Symposia are 
follows: three 
sessions, arranged Nancy 
Milburn, Dec. 28, 29; “Vertebrate 
Locomotion,” arranged Dwight 
Davis, Harvey Fisher, and How- 
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ard Evans, Dec. 29; “Evolutionary 
Changes the Hormonal and 
Neural Bases Reproductive Be- 
havior,” two sessions, arranged 
William Young, Dec. 30; and 
Endocrinology,” two ses- 
sions, Dec. 30. The annual business 
meeting the ASZ whole 
planned for Dec. 29. 

Beta Beta Beta Biological Society. The 
biennial meeting the Society, ar- 
ranged Mrs. Frank Brooks, 
will held Dec. 27, morn. will 
followed the biennial luncheon 
and address, arranged 
Sturdivant, which Martin 
Fleck will speak. 

Biomedical Information-Processing Or- 
ganization. Session, arranged 
Robert Ledley, Dec. 27, aft. 

Biometric Society, Western North 
American Region. Three-session pro- 
gram, arranged Franklin 
Graybill, Dec. 28. 

Ecological Society America. Two- 
session symposium, Dec. 26; other 
symposia and some six sessions for 
contributed papers plant ecology, 
animal ecology, human ecology, and 
aquatic ecology, and series ses- 
sions jointly sponsored the Sec- 
tion Animal Behavior and Socio- 
biology and with the Division 
Animal Behavior and Sociobiology 
the American Society Zoolo- 


gists, arranged Martin 
Schein; Dec. 27, 28; Human Ecolo- 
gists’ Luncheon, Dec. 27. 


Mountain Lake Biological Station. An- 


nual breakfast with the AAAS, ar- 
ranged Horton Hobbs, Jr., for 
all persons who have been students, 
investigators, staff members 
the 


National Association Biology Teach- 


ers. Annual national meeting, Dec. 
26-30. Included the program will 
the NABT presidential address 
and luncheon, Dec. 28, and series 
separate sessions, Dec. 27, 29, 
and with the theme “Accent 
Investigation.” 


Nature Conservancy. Meeting the 


Conservancy’s National Committee 
for Natural Areas for Schools, ar- 
ranged John Brainerd. 


Sigma Delta Epsilon. Regional meet- 


ing, arranged Ernestine Thur- 
man, will include tea for all 
women science. 


Society for Industrial and Applied 


Mathematics. Session, arranged 
Thomsen, Jr., “Biology and 
Mathematics,” Dec. 29, aft. 


Society Protozoologists. Fourteenth 


annual meeting, arranged Nor- 
man Levine, includes some six 
sessions for contributed papers, Dec. 
27-30, and round-table symposium, 
“Biochemical Markers 


Growth 


Among the Protozoa,” arranged 

Seymour Hutner. Among the 

titles and speakers the symposium 

will be: “Are There Biochemical 

Boundaries Phylum Protozoa?”, 

Ellsworth Dougherty; 

Protozoa (if any) Should Called 

Humanoid?”, Hutner; and 

“Biochemical Intimations the 

Phylogenetic Position the Cili- 

Holz, Jr. Annual lunch- 

eon and business meeting, Dec. 29. 
Society Systematic Zoology. Annual 

meeting will include sessions for 

contributed papers, annual break- 

fast and business meeting, Dec. 30; 

three-session symposium, “The Data 

Blackwelder, Dec. 27, 28; and 

symposium, “The Biogeography 

the Philippine Islands.” 

Society the Sigma Xi. Sixty-second 
annual convention, joint luncheon 
with the Scientific Research Society 
America, and joint address with 
Phi Beta Kappa, Harrison 
Brown; Dec. 29. 

The AAAS Exposition Science 
and Industry and the AAAS Science 
Theatre, with recent foreign and 
domestic films, will prominent fea- 
tures the meeting. Coupons for 
sleeping accommodations and advance 
registration will found Science, 
beginning July 21. 


Living Systems 


Edited ZARROW and Associates 


Thirty-three biologists, brought together from many coun- 
tries exchange notes recent symposium Purdue 
University, here present the latest discoveries the investi- 
gation the basic processes life. Their subjects—in book 
intended primarily for biologists and students—include genes, 
DNA, viruses, the activities the cell, aging, and, most par- 
ticularly, the search for the secret cancer. 


$15.00 


BASIC BOOKS, PUBLISHERS, Fourth Avenue, New York 


AIBS Bulletin October 


ng = er 
nd 
ire 
2S- 
A. 
rl, 
r- 
a- 
Ly 
a 
te 


RCF 68,000 Most efficient Refrigeration 
System Automatic rotor acceleration Electric 
Braking Superspeed vacuum centrifugation 
Simplest Continuous Flow System Unsurpassed 
capacity. 
Select from the widest line superspeed centrifuges, 
rotors and accessories. 


SOME THE MOST POPULAR LOURDES MODELS 


. 2 Please send me your latest catalog. Dept. BS 1 
Mail coupon for complete line catalog 


choose Lourdes centrifuges 


LOURDES INSTRUMENT CORP. 


Division Labline, Inc. 


Name 
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new 
and recent 


texts 


exceptional 


interest 


Write for approval copies: 


PRENTICE-HALL, INC. 
Box 903 
Englewood 
New Jersey 


ANIMAL ECOLOGY 


This new book offers balanced survey and synthesis the 
entire field ecology, with special reference animals. 
Your students gain understanding the kinds animals 
found different habitats and geographic areas, how they 
meet the problems existence each area, their inter- 
relations within biotic communities for food and shelter, and 
how their numbers are controlled. 


The text interprets present-day world-wide distribution 
ecological communities respect paleoecology, climate, 
taxonomic composition, adjustments the environment, and 
human relations. Throughout, the author places considerable 
emphasis organized field work part the class instruc- 
tion. practical text designed stimulate further student 
research, ANIMAL handsomely illustrated with 
numerous photographs, drawings, and splendid maps. 

October, 1961 544 pp. Text price: $11.00 


RADIATION BIOPHYSICS 
ANDREWS, National Institutes Health 


This important text aimed presenting working knowl- 
edge radiation fundamentals the undergraduate level. 
represents one the few teaching type volumes addressed 
this general subject area. The presentation follows logical 
sequence from the primary process radiation absorption, 
through the most relevant radiochemical reactions, the 
observable injuries complex organism. addition, the 
text provides the mathematical background necessary 
treating radiation mortality data, analyzing experimental re- 
sults, and determining the hits needed for inactivation. 

1961 328 pp. Text price: $8.50 


MILESTONES MICROBIOLOGY 
edited THOMAS BROCK, Indiana University 


Here collection the historically important papers the 
field microbiology. Each paper has been translated into 
English, edited, and abridged, using fewer technical terms. 
Explanatory comments provide the volume with the necessary 
cohesion and aid the student with little previous background. 
These historical documents offer ideal material for students 
and interesting and useful reference for the practicing 
microbiologist. 

1961 288 pp. Paperbound Text price: $3.95 


SYNTHESIS 
EVOLUTIONARY THEORY 
HERBERT ROSS, Natural History Survey 


From cosmic dust biomes, this important new book 
describes the dynamic processes and principles which have 
led the evolution the living world. Synthesizing material 
from many disciplines, Dr. Ross achieves fresh objective 
view the evolutionary relationships between the living and 
non-living worlds, demonstrating the inexorability the 
various evolutionary processes. Here, evolution viewed 
the unifying principle the universe, with special atten- 
tion given natural selection and the vital role played the 
dynamics the earth’s crust. Written language readily 
understood the interested student naturalist, the text 
incorporates many new theories and findings previously avail- 
able only research journals. offers new perspectives and 
approaches for investigation many fields. 

February, 1962 approx. 416 pp. Text price: $7.50 
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The Eberbach Table Model Water Bath Shaker 
finds many applications the fields micro- 
biology, biochemistry and chemistry. provides 
continuous duty shaking the range 
400 strokes per minute. The mechanical trans- 
mission assures constant speed spite varia- 
tion line voltage load. 


Temperature the bath can controlled from 
ambient 80°C plus minus 0.5°C. Tempera- 
tures above 80°C can obtained with 
accessory auxiliary heater and gable type cover. 
For controlled atmosphere applications ac- 
cessory hood available. 


Immersion depth controlled ways; adjust- 
able carrier, adaptors and water level control. 
Stainless steel flask carrier inches. 


Request catalog 60G 


P.O. Box 1024 Ann Arbor, Michigan 


The Latest 


ANNUAL REVIEWS 


ANNUAL REVIEW ENTOMOLOGY.................... Volume Jan. 1961 
ANNUAL REVIEW PSYCHOLOGY..................... Feb. 1961 
ANNUAL REVIEW Volume Mar. 1961 
ANNUAL REVIEW Volume Apr. 1961 
ANNUAL REVIEW May 1961 
ANNUAL REVIEW PLANT PHYSIOLOGY............. Jun. 1961 
ANNUAL REVIEW BIOCHEMISTRY................... Volume July 1961 
ANNUAL REVIEW PHYSICAL CHEMISTRY........... Volume Sept. 1961 
ANNUAL REVIEW Oct. 1961 
ANNUAL REVIEW NUCLEAR SCIENCE............... Dec. 1961 


$7.00 postpaid $7.50 postpaid (elsewhere) 
Most Back Volumes Available 


ANNUAL REVIEWS, INC. 
231 Grant Avenue, Palo Alto, California, U.S.A. 
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Laboratory Studies 
General Botany 


William Carlton, University Georgia 


Thoroughly class tested, this new manual provides 
sequence basic exercises for laboratory work 
the first course botany. Each exercise constitutes 
complete unit study and carefully keyed the 
relevant material Northen’s Introductory Plant Science, 
2nd Edition, well other widely used textbooks 
general botany. 


Clearly outlined experiments and wealth illustra- 
tions introduce the beginning student each the 
various aspects plant science. Throughout, the book 
emphasizes questions which stimulate thought and reason- 
ing. Summary questions testing comprehension 
material, illustrations for the student identify and 
label, and tables for recording data have been placed 
the end each exercise that they may removed 
without disturbing the body the text. All pages are 
perforated punched for three-ring binder. 1961. 426 
illus. cover. $4.50 


introductory 
Plant Science 


Henry Northen, University Wyoming 


This highly praised introductory textbook relates the 
science plants their importance man. Incorporat- 
ing many recent developments plant physiology, 
covers the results radioisotope experiments photo- 
synthesis and the salient features new growth sub- 
stances such gibberellic acid. Special sections emphasize 
life cycles; reproductive processes and their biological 
significance; the value groups organisms plants, 
animals, and man. Further aids teaching include 
halftones and line drawings, end-of-chapter questions, and 
glossary. “Northen has accomplished the difficult feat 
combining accuracy with readability.” Walter 
Muller, Santa Barbara College. 2nd Ed., 1958. 718 pp.; 
illus. $7.25 


Principles 
Paleobotany 


William Darrah, Gettysburg College 


Second Edition. This book presents the conceptual scheme 
paleobotany through the explanation and use the 
assumptions and techniques employed the interpretation 
the fossil record. The treatment develops balanced 
presentation the geological history the plant king- 
dom. Each chapter includes brief descriptions signifi- 
cant forms, geological and geographical occurrences 
these forms, and outlines classifications. The major 
groups plants with fossil representatives are considered 
chronologic and taxonomic sequence. Each group 
defined, and the basic discoveries relating fossil forms 
these groups are introduced. Chronica Botanica 
Publication. 2nd Ed., 1960. 295 pp.; illus. $6.50 


Publishers CHRONICA BOTANICA BOOKS 


Plant Life Palestine 
Israel and Jordan 


Michael Zohary, 
The Hebrew University Jerusalem 


Ready November. This unique book gives factual account 
the problems concerning the flora and vegetation Palestine 
Jordan, and the Gaza Strip. discusses the ecological 
factors responsible for the diversity its vegetation types, 
and reviews its soil varieties and climatic conditions. Clearly 
demonstrating the phytogeographical affinities, the book analyzes 
the geographical distribution over two thousand 
species vascular plants. Particular attention given the 
arboreal vegetation, past and present, and man’s continuing 
influence the structure the vegetation. Chronica Botanica 
New Series Plant Science Books, No. 33. 1961. 247 pp.; 
illus. $8.00 


The Nineteenth Symposium the Society 
for the Study Development and Growth— 


Synthesis Molecular and 
Cellular Structure 


Edited Dorothea Rudnick, 
Albertus Magnus College and Yale University 


Ready November. This volume reports the more recent 
significant advances the study the chemical and cellular 
aspects organic differentiation. the basis original studies, 
nine well-known contributors discuss: the physicochemical be- 
havior nucleic acids; the possibilities adaptive control 
enzyme activity higher animals; the cell wall relation 
protoplasmic chemistry the plant root tip; the analysis 
induction, origin competence, and differentiation cartilage 
and muscle; the chemical and ultrastructural development 
the basement lamella; etc. 255 pp.; illus. $9.00 


The 16th, 17th, and 18th Symposia— 


DEVELOPMENTAL CYTOLOGY, Dorothea Rudnick, Ed., with Con- 
CELL, ORGANISM, and MILIEU, Dorothea Rudnick, Ed., with 
DEVELOPING CELL SYSTEMS and THEIR CONTROL, Dorothea Rud- 
nick, Ed., with Contributors. 1960. 240 illus. $8.00 


The sixth annual symposium publication 
the Society General Physiologists— 


Macromolecular Complexes 


Edited Edds, Jr., Brown University 


The studies this new volume represent recent efforts an- 
alyze complex macromolecular aggregates; investigate the 
origin, interaction, and spatial disposition their components; 
and assess the respective roles each constituent the 
properties the whole. Contributors. 1961. 269 

7.00 


SUBCELLULAR PARTICLES, Teru Hayashi, Ed., with Contributors. 
1959. 213 illus $8.50 
PHYSIOLOGICAL ADAPTATION, Ladd Prosser, Ed., with Con- 
INFLUENCE TEMPERATURE BIOLOGICAL SYSTEMS, Frank 
Johnson, Ed., with 1957. 275 illus. $4.50 
PHYSIOLOGICAL TRIGGERS and Discontinuous Rate Processes, Theo- 
dore Bullock, Ed., with Contributors. 1957. 179 illus. 
ELECTROLYTES BIOLOGICAL SYSTEMS, Abraham Shanes, Ed., 
with Contributors. 1955. 243 pp.; $4.00 


Including: Chronica Botanica New Series Plant Science Books Chronica Botanica: International Biological and Agricultural Series 
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outstanding combination for introductory courses 


BIOLOGY 


Alfred Elliott, University Michigan 
and Charles Ray, Jr., Emory University 


With the theme evolution underlying the entire book, this introductory 
text achieves even balance between traditional descriptive biology and 
the presentation recent developments biochemistry biophysics. 
Thorough coverage given botany, which presented from the point 
view botanist with feeling for the material, methods, and aims the 
science. abundance line drawings and photographs are carefully 
integrated with the text. 723 pp., $8.00 


Laboratory Guide for BIOLOGY 
Alfred Elliott, University Michigan 


laboratory manual, written specifically accompany the Elliott 
and Ray text, provides parallel presentation topics and further stresses 
the concept evolution unifying theme. The manual features original 
drawings made from dissections and microscopic material, and provides 
ciently detailed instructions allow the student work with minimum 
assistance. 304 pp., illus., paperbound, perforated, $3.50 


APPLETON-CENTURY-CROFTS West 33rd St., New York 


YOU HAVE THIS CATALOG? 


you use Microslides and have not received your 
free copy, SEND FOR TODAY. 


ES 


ROS IDES 
Over 1800 separate items are listed for classroom 
use in: 


BOTANY 
PLANT PATHOLOGY 
WOOD TECHNOLOGY 


PREPARATIONS 
FOR THE 
: MICROSCOPE 


Position 


Address 
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JOHN LIMBACH BOX 164, ROUTE RIPON, WISCONSIN PHONE 


Triarch Incorporated 


for high-grade prepared 
for the past years. 


insure prompt and careful filling your orders, botanical 
and zoological, please use the following address: 


TRIARCH INCORPORATED 
George Conant 
RIPON, WISCONSIN 


Camera Microscope 
ULTRAPHOT 


The Ultraphot designed for wide range work 
film. The microscope, camera and exposure meter are com- 
bined one instrument. Its completely automatic shutter 
activated photo-electric cell, computing exact exposure 
times and thus insuring correctly-exposed photographs 
color and black-and-white. 


utilizing the Koehler principle illumination, speci- 
mens can observed and photographed 
darkfield, phase contrast, well with incident light. 


built-in movable mirror system simulates bellows exten- 
sion 12” and permits gradual changes magnification 
from 6.5x 1700x. MADE WEST GERMANY 


Write for detailed literature 
COMPLETE 


485 FIFTH AVENUE, NEW YORK 17, 
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OXFORD BOOKS 
EXCEPTIONAL INTEREST 


THE DESIGN RESEARCH LABORATORIES 


Issued under the auspices the Nuffield Foundation. The findings the first 
systematic study ever made the planning, design, and construction research 
laboratories. 104 tables; drawings and halftones; appendices. $7.20 


BACTERIAL PLANT PATHOGENS 


STAPP. Translated Schoenfeld. detailed handbook the bacteria 
that cause diseases the plants Central Europe, all which are also found the 
United States. The first part deals with bacteriological techniques; the second gives 
detailed accounts twenty-four species bacteria within five genera. text figures. 


$6.75 


WOODY PLANTS GHANA 


With Special Reference Their Uses 


IRVINE. Copiously illustrated with line drawings, this revision Plants 
the Gold Coast includes many previously unmentioned species. Botanical descrip- 
tions are now fuller, and attempt has been made quote all Ghanaian specimens 
the herbaria Kew, Oxford, and the British Museum. Line drawings; half- 
tones; 900 pages. $16.80 


MAN, RACE AND DARWIN 


Papers Read Joint Conference the Royal 
Anthropological Institute Great Britain and Ireland 


and the Institute Race Relations 
Introduction and Epilogue PHILIP MASON. From Darwin’s time the present 
day, these papers deal authoritatively with man’s knowledge the physical and cultural 
differences between various human populations, and how man’s changing mythologies 
the subject have affected human relations. $2.90 
all bookstores. OXFORD UNIVERSITY PRESS, New York 
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This remarkable, one-volume reference work covers the whole field 


increasingly complex science Over 800 articles from countries range 


from Abiogenesis through Zoogeography Contributors strike nice 


balance between up-to-the-minute presentations and classical accounts 


THE INFORMATION YOU WANT 
FROM THE SCHOLARS 
YOU WANT FROM! 


Here small sampling the articles 
and internationally known contributors: 


Actinomycetes—Selman A. Waksman, Rutgers 
Weiner, Oxford 

Biochemical Individuality—R. J. Williams, Texas 
Coniferales—P. Maheswari, Delhi 
Dicotyledons—J. Hutchinson, Kew 
Enzyme—Edwin Webb, Cambridge 
Chase, Smithsonian Institution 
Hepaticae—Johannes Proskauer, California 
Lateral Line—Alden B. Dawson, Harvard 
Mathematical Biology—N. Rashevsky, Chicago 
Origin of Life—A. |. Oparin, Bach Institute, Moscow 
Radiation Effects—Roberts Rugh, Columbia 
Skull—Torsten Pehrson, Stockholm 
Trilobita—Leif Stormer, Oslo 

Stern, U.S. National Museum 


800 full-scale articles all! 


' 


THE ENCYCLOPEDIA 
THE BIOLOGICAL 


SCIENCES 


edited PETER GRAY 


Head, Department Biological Sciences, University Pittsburgh 


1961,7 1,142 double-column 
pages, fully illustrated, $20.00 


authoritative, date, and exceptionally strong reporting 
the latest researches most fields biology. beautifully illustrated 
well cross-referenced and indexed. The coverage enormous and 
the topics are keenly stimulating. Every one the more than 600 con- 
tributors scientist stature writing his own specialized field which 
cannot found wanting. excellent pioneering venture immense 
value every teacher and student 


This eagerly awaited publication provides 
comprehensive account the increas- 
ingly complex biological sciences. Experts 
from the world over selected for their 
international reputations—present the de- 
velopmental, ecological, functional, gen- 
etic, structural and taxonomic aspects, and 
also cover numerous topics biochemis- 
try and biophysics. 

other single work the subject 
even approaches its completeness cov- 
erage. The treatment entirely encyclo- 
pedic is, all articles describe and 
explain their subjects, well define 
them—and illustrations are used when they 
tell clearer story than the words they 


replace. The authors strike nice balance 
between up-to-the-minute presentations 
and classical accounts. For example, arti- 
cles such timely subjects Biological 
Warfare and Space Biology take their 
place beside those Enzyme, Hepaticae 
and Origin Life. The bibliographies ap- 
pended the articles cover the literature 
the world. 

The Encyclopedia makes available 
professional biologists, students biol- 
ogy, teachers, physicians, laymen—in fact, 
anyone who needs answers the innu- 
merable questions involved with modern 
biology integrated and authoritative 
aid their work and interests. 


DAYS’ FREE TRIAL 
Mail this coupon today! 


REINHOLD PUBLISHING CORPORATION 
430 Park Avenue, New York 22, N. Y. 


Bill (plus postage) 
NAME (please print) 
COMPANY (if any) 
ADDRESS 


CITY ZONE 


SAVE MONEY! Enclose $20.00 with order and Reinhold pays al! shipping charges. Same return privilege 
guaranteed. Please add 3% sales tax on N.Y.C. orders. Do not enclose cash! 


Dept. M-888 


Send The Encyclopedia The Biological Sciences for days’ FREE TRIAL 
(in U.S.A. only) under the following terms: 


Total purchase price enclosed (Reinhold pays all shipping costs). 
Bill company institution (plus postage) 
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The Giant African Snail 


Problem Economic Malacology 


Albert Mead. All available knowledge most spectacular menace man’s 
already inadequate crops. its native East Africa this five-inch-long snail 
controlled natural enemies, but has spread southern Asia and the Pacific 
islands, including Hawaii, and could conceivably become established the United 
States. This definitive reference surveys work already done control this and 
other pests and suggests new approaches this vital aspect food conservation. 


Illus. $7.50 


Introduction the Study Animal Populations 


Andrewartha. introductory study the basic concepts ecology, 
for the student who has formal background the subject. The first part 
the volume deals with theory, while Part outlines practical course the 
subject, presenting exercises and experiments realistic application the 
theories explained Part $5.00 


The Distribution and Abundance Animals 


Physiological and Behavioral 
Aspects Taste 


Morley Kare and Bruce Halpern, Editors. Obesity, nutritional problems, and the 
powerful motivation gustatory stimuli, are among the varied subjects covered 
this interdisciplinary approach the diverse roles taste. This compilation 
new, and highly technical, papers will extremely valuable those concerned 
with any single aspect this broad subject. $6.00 


UNIVERSITY CHICAGO PRESS 
5750 Ellis Avenue, Chicago 37, 
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SURE CHECK LIST 


For New Additions... 


LABORATORY 
SURVEY BIOLOGY 
Lawrence Dillon, 
cultural 
College Texas; and Wil- 
liam Cooper, West Texas 

State College. 


FUNDAMENTALS 
APPLIED ENTOMOLOGY 


Edited Robert Pfadt, 
University Wyoming. 


HUMAN PHYSIOLOGY, 
Second Edition 


Youmans, University 
Wisconsin. 


self-contained laboratory manual designed for use with any general 
text, this workbook gives students the opportunity for direct observation 
and experimentation and the development correct techniques. Mate- 
rial selected and presented give sample the whole science; nu- 
merous exercises provide practice problems morphology, taxonomy, 


physiology, genetics, cytology and evolution. 
Winter, 1962 


This comprehensive text consolidates scattered entomological data into 
meaningful summaries, emphasizing the principles insect control. 
Separate chapters have been written authorities their fields— 
Robert Harwood, Don Fronk, Carl Johanson, Deane Furman, 
Austin Haws, John Naegels, John Osman, William Rogoff and 
Don Wilbur. Notable features include complete chapters insect 
structure and function, growth and classification. The chapter legal 
aspects insect control unique and especially valuable, adds an- 
other important dimension the overall view agricultural entomology. 


Winter, 1962 


The second edition this intermediate text has been simplified cover 
essential principles with minimum specialized detail, emphasizing 
physiology. There are more illustrations and explanatory material, sev- 
eral chapters have been rewritten, the glossary has been expanded, and 
two new chapters have been added the mechanisms inheritance 
and physiological problems space travel. 

Winter, 1962 


For Well-Established Texts... 


PRINCIPLES 
HORTICULTURE 


Ervin Denisen, State 
University Science and 
Technology. 


1958, 509 pages, Ill., $7.25 


THE AVIAN EMBRO 
Alexis Romanoff, Cornell 
University. 

1950, 1305 pages, 


“The skills and practices which make horticulture both art and science 
are covered thoroughly Subject matter exceptionally well illus- 


Wiltwey, AIBS Bulletin 


This textbook introduces beginning students the field horticulture 
provocative and interesting way. addition thorough grounding 
the principles and techniques horticulture, there wealth 
valuable information cultivation around the home—lawns, trees, 
shrubs, flowers, fruits and vegetables. extensive glossary terms 
and 350 illustrations are included. 


monograph certainly the most complete that yet exists 
this field invaluable reference for many years come.” 


Waddington, Nature 


This comprehensive volume based the latest original research from 
all over the world. authoritative source information every 
aspect embryonic structure and function—from germ cell history 
early morphogenesis and the matter extraembryonic membranes. 


Company Fifth Avenue, New York 11, 


Division The Crowell-Collier Publishing Company 
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SPORES FERNS 
MICROSCOPIC ILLUSIONS 
ANALYZED 


Book with 
New 3-D. approaches 


Finest existing collection 


Color Plates—Line Drawings 
Spores—Tetrad Maturity 
Cell Structure Fertile Areas 
Structural Problems Solved 


Exhibit Booth 38, AAAS Convention 


MISTAIRE LABORATORIES 
152 Glen Ave., Millburn, 


. RES} ARCH 


Biology, Nutrition, Physiology 
the 


GUINEA PIG 


BIOLOGICAL RESEARCH 


Mary Elizabeth Reid, PH.D. 


The most authoritative compilation data 
the guinea pig research, reflecting the 
years outstanding research 
the National Institutes Health. This 
comprehensive, well-organized work 
illustrated with graphs, photos, etc. and 
including bibliography for each chapter. 


The Unquestioned Classic this field. The 
up-to-date world-famous standard treatise. 


Allan Brown, 
University Minnesota. 


NITROGEN METABOLISM 
PLANTS 


George Webster 
The Ohio State University 


“This excellent pocket-size paper- 
back book, with chapters amino acid 
metabolism, biosynthesis amides and 
peptides, protein and nucleic acid metab- 
olism, and nitrogen metabolism the in- 
tact plant. Advances with other organisms, 
from bacteria animals, are given ample 
due, although higher plants never leave 
the center the stage. This unpretentious 
book can heartily recommended bot- 
anists staggering under the burden 
costly gigantic ‘handbooks’ plant physi- 
ology and biochemistry doomed speedy 
obsolescence and penetrable only with 
concentrated prolonged 160 pp. 
$3.50 


RESPIRATORY METABOLISM 
PLANTS 


Harry Beevers 
Purdue University 


Reviews the information now available 
about biochemical reactions and sequences 
which have been found plants and 
which may important their respira- 
tion, and appraises the physiological ex- 
periments which bear the question. One 
third the book devoted the inter- 
relationships which are now apparent be- 
tween respiration and other physiological 
processes such salt uptake, nitrogen 
metabolism, fat metabolism, photosynthesis 
and growth. 240 pp. $3.85 


COMMON BEETLES 
EASTERN NORTH AMERICA 


Elizabeth Dillon and 
Lawrence Dillon 
Agricultural and Mechanical 
College Texas 


This comprehensive, liberally 
identification manual includes nearly 1,200 
species beetles the most common 
families. The species covered this man- 
are the commonly found varieties mak- 
ing per cent the beetles likely 
encountered Eastern North Amer- 
ica, Illustrations include 1,160 species 
black and white, species full color, 
line drawings larvae, and 544 text 
figures. 896 pp. $9.25 


ROW, PETER 


INDEX 


American Optical Cover 
American Tobacco Co. Cover 
Annual Reviews, Ine. 
Basic Books, Publishers 
Burgess Publishing Co. 
Heinicke Instruments 
Human Factors Research 

Lourdes Instrument 
McGraw-Hill Book Co., 
Nuclear-Chicago 
Prentice-Hall, 
Reinhold Publishing Corp. 
Ripon Microslides Laboratory 
Science 
Sherer-Gillett 
University Chicago Press 
Van Nostrand Co., 


Carl Zeiss, Inc. 


WEATHER 
INSTRUMENTS 


Temperature 
Humidity 
Pressure 


Precipitation 
Wind 


WRITE FOR 
CATALOG 


SCIENCE 
ASSOCIATES 


Instruments/Weather e Astronomy/Teaching Aids 
194 Nassau Street P.O. Box 216 Princeton, NJ 


2349 Coral Way, Miami 45, 
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FIVE REASONS WHY 


THE SPENCER 


MICROSTAR 


YOUR BEST 


MICROSCOPE 


Time-tested Performance-proved: More 

Spencer Microstars have been sold the five 
years since its introduction than any other labora- 
tory-medical microscope over similar length 
time. This all-time favorite still your best buy 
today, offering you mechanical and optical superi- 
ority proved actual performance. 


Sure-fire Photomicrography: Photomicrographic 

bodies with coupled visual and photographic 
systems let you shoot what you and 
effortlessly. There’s guesswork, hit-and-miss 
attempts expose properly variable magni- 
fication system...no time film wasted. You 
always know the resultant magnification, field size 
and ultimate film magnification. 


Built-in with Field Diaphragm: Micro- 
star’s Built-in Base has field 
diaphragm. You can control the light illuminate 
only the area being photographed eliminating 


American Optical 


COMPANY 
INSTRUMENT DIVISION, BUFFALO 15, NEW YORK 


extraneous light and glare. You use all the numer- 
ical aperture provided each objective, get 
maximum resolution and definition. 


Both Right and Left-hand Mechanical Stages: 

Microstar Bodies are gives 
you choice both right and left-hand stages. 
matter how you prefer use the microscope, 
orthodox reverse positions, you can order 
mechanical stage with controls located either 
your right left hand. 


Building-block Concept Design: Microstar’s 

building-block concept design permits over 
600 possible combinations models choose from 
...you select Microstar that exactly suits your 
requirements. Complete interchangeability 
bodies, nosepieces, stages and bases means you can 
add accessories partsas your 


Write now for 24-page brochure giving complete 
information about the Spencer Microstar Series. 


Dept. X197 
Gentlemen : Please send 24-page Microstar brochure, SB124. 


Name 
Address 


CANADA write American Optical Company Canada Ltd., Box 40, Terminal Toronto, Ontario. 


| 
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LADY LUCK OUT LUCK 


American Tobacco quality control leaves nothing chance 


GUESSWORK ABOUT TOBACCO. Even before auction, tobacco from 
each area examined see measures American Tobacco 
standards. After purchase, the raw tobacco gradually emerges into the 
finished cigarette, samples are put through quality tests. the above 
test, tobacco put through calibrated sieves check for proper size. 


DOUBT ABOUT UNIFORMITY. check uniformity, cigarettes are 
weighed and reweighed both the plant and American Tobacco’s 
Research Center. Other tests are made check thickness, porosity 
and strength the cigarette paper; the purity flavorings; the tight- 
ness, stability, color and odor wrapping materials. 


tests the plant and the Research Center make extremely dif- 
ficult for imperfect cigarette reach the market. And yet American 
Tobacco has still another control—a Physical Standards Laboratory 
Unit that rechecks the finished products. Luck? such thing! 


tests year are conducted 
control tobacco moisture. This exclusive prong moisture meter measures 
electrical conductivity the shredded tobacco. Conductivity varies with 
moisture. American Tobacco—the moisture the tobacco not 
allowed vary more than fraction per cent. 


UNCERTAINTY ABOUT BURNING QUALITIES. The burning quality 
cigarette all-important. The moisture tests help insure proper 
burning. double-check, the flow air measured through sample 


individual cigarettes under controlled vacuum. Cigarette-smoking ma- 
chines are also used measure burning rates cigarettes. 


CIGARETTE RESEARCH 


NO, NOTHING LEFT CHANCE! Selective buying, quality-control 
Co. 


